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PREFACE

V I Engineering-Science(.(ES) entered into an agreement with .the HIAZWRAP

-SUpport Contractor office operated- by Martin Marietta Energy Systems,. Iic.
ffor the U.S. Department of Energy (DOE)-topeffofm a Rem edial.Investigatioia:

at the Minnesota Air ,National Guard' Base, Duluth International Airport,
Duluth,.Minnesota, to-be submittedto-the National Guard Bureau,,AndreWs Air
Force-Base, Maryland. This investigation was initiated -in July, i988 under
'Task-Order Y02,. General Order 18B-97387C-, which, is under DOE:contract DE-

L AC05-840R21400, with Martin Marietta. Energy Systems, under Interagency
Agreement 1489-1489-Al. The overall objectives of this effort were to -define

[1 the magnitude, extent, direction, and rate of movement of identified,
,cQntaminants and- to summarize the -need "for remedial actions based on an

assessment of risks to humanhealth and, the environment.

This investigation was -pefformed ,by Engineering-Science personnel from
the Oak. Ridge, Tennessee office with, oversight, provided by Martin Marietta
Energy Systems. Mr. Larry Janssen, of Martin, Marietta. Energy Systems was
the Technical Monitor for Lt. Col. Michael Washeleski of the National Guard
Bureau. Major Joel D. ,Manns, Minnesota Air National Guard Base, Duluth,
Minnesota, provided field support. Engineering-Sdience personnel included Mr.
Robert S. McLeod, P.E., P.G., who served as Project Manager and' Mr. John D.
Hardeman, P.G., who served as the Field Team Leader. Mr., Robert L. Thoem,
P.E. was the ES Technical Director for the project.

[ Engineering-Science wishes to acknowledg& North Star Drilling, Little
Falls, Minnesota as the drilling and well installation subcontractor. Salo
Engineering, Duluth, Minnesota, provided professional surveying services. ES
Berkeley Laboratory, Berkeley, California; ES Atlanta Laboratory, Atlanta,

f Georgia; MetaTrace, Inc., St. Louis, Missouri; NUS Corporation, Pittsburgh,
Pennsylvania; andIT Radiological Sciences Laboratory, Oak Ridge, TN-provided

I analytical laboratory seivices for sample analyses.

This work was accomplished between July 1988 and March-1989.
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0SECTON M.1
INTRODUCTION

This Appendix contains all of the original data in the form they were
delivered by the laboratory that performed the analyses. The analytical data,
completed chain of custody forms and required deliverable laboratory quality

control forms are included. The included laboratory quality control forms are

the case narratives; method blank spikes; surrogate recovery data; tuning,
calibration and internal standards; and metal analysis quality control.

Tables containing the analytical results by site and media are given in

Appendix L.

The quality assurance report for the analytical results is given in

Appendix M.

The analytical data, completed chain of custody and required quality
control forms are grouped together in Data Packages numbered 1 through 64,

67 and 68. To find the data package for a certain analysis of a specific
sample, look up the sample and analysis in the appropriate table in Appendix
L. The data package number is listed for each analysis performed for each

sample.
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a '2 600 BANCROFT WAY
BERKELEY. CALIFORNIA 94710

ENGINEERING-SCIENCE, INC. (415) 548-7970

Job No.: OROO1

Client: ES Oak Ridge
Attention: Bill Hayden

Address: 710 S. Illinois Avenue
Suite F-103
Oak Ridge, Tn. 37830

Project: Duluth ANGB

Attached are the analytical reports for the water samples received
by this laboratory on 9-24-88.

Sample Preparation Data

Laboratory Client Date Date* Date Date*
Sample No. Sample ID Test collected extracted analyzed 2nd col.

88092677 DANGB-BG-SL4-SWI1 AS-F 9-23-88 10-16-88
88092677 DANGB-BG-SL4-SWI BA-I 9-23-88 10-13-88
88092677 DANGB-BG-SL4-SWI CD-F 9-23-88 10-26-88
88092677 DANGB-BG-SL4-SWI CR-F 9-23-88 10-19-88
88092677 DANGB-BG-SL4-SW1 HG-C 9-23-88 10-14-88
88092677 DANGB-BG-SL4-SWI PB-F 9-23-88 10-21-88
88092677 DANGB-BG-SL4-SWI 418.1 9-23-88 10-11-88 10-20-88
88092677 DANGB-BG-SL4-SWI 8010 9-23-88 9-28-88
88092677 DANGB-BG-SL4-SWI 8020 9-23-88 9-28-88
88092677 DANGB-BG-SL4-SW1 8080 9-23-88 9--28-88 10-24-88
488092677 DANGB-BG-SL4-SWI 8270 9-23-88 9-29-88 11-08-88
88092678 DANGB-BG-SL25-SWI AS-F 9-23-88 10-16-88
88092678 DANGB-BG-SL25-SW1 BA-I 9-23-88 10-13-88
88092678 DANGB-BG-SL25-SW1 CD-F 9-23-88 10-26-88
88092678 DANGB-BG-SL25-SWI CR-F 9-23-88 10-19-88
88092678 DANGB-BG-SL25-SWI HG-C 9-23-88 10-22-88
88092678 DANGB-BG-SL25-SW1 PB-F 9-23-88 10-24-88
88092678 DANGB-BG-SL25-S1I 418.1 9-23-88 10-11-88 10-20-88
88092678 DANGB-BG-SL25-SW1 8010 9-23-88 9-28-88
88092678 DANGB-BG-SL25-SWI 8020 9-23-88 9-28-88
88092678 DANGB-BG-SL25-SWI 8080 9-23-88 9-28-88 10-24-88
88092678 DANGB-BG-SL25-SWI 8270 9-23-88 9-29-88 11-08-88

* If applicable

88-AI-DULU0373 1 15 CL-FR01
A SUBSIDIARY OF THE PARSONS CORPORATION



E S 600 BANCROFT WAY 9
BERKELEY, CALIFORNIA 94710

ENGINEERiNG-SCIENCE, INC. (415) 548-7970

Job No.: ORO01

Project: Duluth ANGB

Sample Preparation Data

Laboratory Client Date Date* Date Date*
Sample No. Sample ID Test collected extracted analyzed 2nd col.

88092679 DANGB-4-SL12-SWI BA-I 9-23-88 10-13-88
88092679 DANGB-4-SL12-SW1 CD-F 9-23-88 10-26-88
88092679 DANGB-4-SL12-SW1 CR-F 9-23-88 10-19-88
88092679 DANGB-4-SL12-SW1 PB-F 9-23-88 10-24-88
88092679 DANGB-4-SL12-SWI 418.1 9-23-88 10-08-88 10-20-88
88092679 DANGB-4-SL12-SWI 8010 9-23-88 9-29-88 9-28-88
88092679 DANQB:-7SiL12-SWI. 8020 9-23-88 9-29-88
88092680 DANGB-4-SLII-SWI BA-I 9-23-88 10-13-88
88092680 DANGB-4-SLII-SWI CD-F 9-23-88 10-26-88
88092680 DANGB-4-SL11-SW1 CR-F 9-23-88 10-19-88
88092680 DANGB-4-SLII-SW1 PB-F 9-23-88 10-24-88
88092680 DANGB-4-SLII-SWI 418.1 9-23-88 10-08-88 10-20-88
88092680 DANGB-4-SLII-SW1 8010 9-23-88 9-30-88 9-28-88
88092680 DANGB-A-SL11-SWI 8020 9-23-88 9-30-88 9-28-88
88092681 DANGB-BG-SL5-SW1 AS-F 9-23-88 10-16-88
88092681 DANGB-BG-SL5-SW1 BA-I 9-23-88 10-13-88
88092681 DANGB-BG-SL5-SWI CD-F 9-23-88 10-26-88
88092681 DANGB-BG-SL5-SWI CR-F 9-23-88 10-19-88
88092681 DANGB-BG-SL5-SWI HG-C 9-23-88 10-22-88
88092681 DANGB-BG-SL5-SWI PB-F 9-23-88 10-24-88
88092681 DANGB-BG-SL5-SWI 418.1 9-23-88 10-08-88 10-20-88
88092681 DANGB-BG-SL5-SW1 8010 9-23-88 9-28-88
88092681 DANGB-BG-SL5-SW1 8020 9-23-88 9-28-88
88092681 DANGB-BG-SL5-SWI 8080 9-23-88 9-28-88 10-24-88,7
88092681 DANGB-BG-SL5-SWI 8270 9-23-88 9-29-88 11-08/23-88

* If applicable

88-Al-DULU0373 2 16 CL-FMOI1

A SUBSIDIARY OF THE PARSONS CORPORATION



CASE NARRATIVE
QUALITY CONTROL RESULTS SUMMARY

8270 ANALYSIS
SAMPLE NO(S).: 88092677-88092681

WORK ORDER NO.: 1037

These water samples were received at the ES Berkeley Laboratory
on 9-24-88. They were received cold and intact, execpt for 1 VOA
for sample DANGB-B6-SL25-SW1 (88092678) which was broken in

transit.

7-

When sample 88092681 was first analyzed, the area counts for the

latest eluting internal standard were low. Re-ana2ysis, out of
holding time, resulted in sufficient area counts for all internal
standards. This low internal standard area does not affect the
results for target compounds, because none of the acidic target
compounds use this internal standard to calculate results.

8I
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'ENGINEERING-SCIENCE INC. PAGE 1

12/27/88

ANALYSIS.REOORT

ORK ORDER NUMBER: 1031
)B NUABER ZBOOOO0440, APPROVED BY,
3RIC ORDER -DATE :0924/88 LabSuper ,isor

SPORt bATA CLJENTbATA:
5 OAK RIDGE/DULUTH: ANGB 'Es OAK,-RIbGE/DULUTH-ANGB- (, 134)-
lOS. ILLINOIS:AVE. :STE. S03 .710M:. ILLINOIS:AVE. STE. S103
AK RIDGE, TN 37830 OAK'RIDGE, TN, 137P0

ILL HAYDEN

OF REPORi COPIES: 1

3NTRACT / PO-# : OROO

ONTACT. : BILL HAYDEN'
(615)7481-3920

ASK: 2, UNITS: mg/L

-DANGB-BGSL4- DANGB-BG-SL25- DANGB-4-SL12- bANGB-4-SL11r DANGB-BG-SL5-

EST COMPOUND 88092677 88092678 88092679, 88092680 88092681

ZID DIG FLAME NA -NA; NA NA NA 4
'ID DIG FURNACE NA NA NA NA, NA
SSENIC <6.01 <0;01 <0;01
ARIUM <0.2 <0.2 <0.2 <0.2 <0.2
ADMIUM <0.005 <0.005, <0.005 <O.005 <0.005
ziROMIUM <0.01 <.01 0.0 1, <001 <0.1
ERCURY <.0002 <.0002 <.0002
-AD <6.005 <O.005 <o.005 <.005 <0.005

~1

I
I

- Not Detected

- - '24[



ENGINEERiNG-SCIENCE INC. PAGE

12/27/88-

ANALYSIS REPORT

'OK ORDER NUMBER: 1037 ,
bB NUMBER ZB6000000440 APPROVED BY.

WORK ORDER DATE :-0924/88 ab-S rvsor

rPORT-DATA: CLIENT DATA:

S OAK RIDGE/DULUTH ANGB ESOAK RIDGE/DULUTH;ANGB-( 134)

710 S. ILLINOIS AVE.-STE. S103 710 S ILLINOIS-AVE. STE. S103-

TK RIDGE, 7N 37830 OAK-RIDGE, TN -37830

!ILL HAYDEN-

# OF'REPORT COPIES: 1

ONTRACT /PO # : ORO01

CONTACT : BILL HAYDEN

(615)-481-3920

ASK: 3, UNITS: mg/L

DANGB-BG-SL4- DANGB-BG-SL25- DANGB-4-SL12- DANGB-4-SL117 DANGB-BG-SL5-

, SW-1°  SWi SWi sw1, swl

.'EST COMPOUND 88092677 88092678 88092679 88092680 88092681

f 18.1-PETROLEUM HYDROCARBONS <B <1 <1 <1 <1

[ZI

ND - Not Detected
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ENGINEERING-SCIENCE INC. PAGE 3
12/27/88

ANALYSIS REPORT

IRK ORDER NUMBER: 1037
)8 NUMBER : ZBO000000440 APPROVED BY

RK ORDER-DATE : 09/24/88 Lab Supervisor

PORT DATA: CLIENT DATA:

OAK RIDGE/DULUTH ANGB ES'OAK RIDGE/DULUTH'ANGB ( 134,

;o S. ILL INOIS-AVE. STE. S103 710 S. ILLINOISAVE. STE. S103

\K RIDGE,- TN 37830 OAK RIDGE, TN 37830

'LL HAYDEN

OF REPORT COPIES: 1

INTRACT / PO # : ORO01

INTACT : BILL HAYDEN

(6155-481-3920

\SK: 4, UNITS: ug/L, GROUP 8010

DANGB-BG-SL4- DANGB-BG-SL25- DANGB-4-SL12- DANGB-4-SL11- DANGB-BG-SL5-
SW-1 SWi 514 swi Swi

:ST COMPOUND 88092677 88092678 88092679 88092680 88092681

iNZYL CHLORIDE ND ND ND ND ND
:S (2-CHLOROETHOXY)METHANE ND ND ND ND ND
,S-(2-CHLOROISOPROPYL)ETHER ND ND ND ND ND
!OMOBENZENE ND ND ND ND ND
0MOODICHLOROMETHANE ND ND ND ND' ND

ZOMOFORM ND ND ND ND ND
ZOMOETHANE ND ND ND' ND ND

IRBON TETRACHLORIDE ND ND ND ND ND

iLORACETALDEHYDE ND ND ND ND ND
LORAL ND ND ND ND ND
ILOROBENZENE ND ND ND ND ND

ILOROETHANE ND ND ND ND ND

ILOROFORM ND ND ND ND ND
-CHLOROHEXANE ND ND ND ND ND

-CHLOROETHYL VINYL ETHER ND *ND ND ND ND
ILOROHETHANE ND ND ND ND ND
ILOROMETHYL METHYL ETHER ND ND ND ND ND
ILOROTOLUENE ND ND ND ND ND
BROMOCHLOROETHANE ND ND ND ND ND

BROMOMETHANE ND ND ND ND ND
.2-DICHLOROBENZENE ND ND ND ND ND
.3-DICHLOROBENZENE ND ND ND ND ND
4-DICHLOROBENZENE ND ND ND ND ND

"CHLOROWIFLUOROMETHARE ND ND ND ND ND

,1-DICHLOROETHANE ND ND ND ND ND
,2-DICHLOROETHANE ND ND ND ND ND
1-DICHLOROETHYLENE ND ND ND ND ND

?ANS-1,2-DICHLOROETHYLENE ND ND -ND ND ND

CHLOROMETHANE ND ND 1.08 1.0B ND
2-DICHLOROPROPANE ND ND ND ND ND

Not Detected
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II , IL, i

ENGINEEROIG-SCIENCE-INC. PAGE 4

12/27/88

ANALYSIS REPORT FOR'W krRDER NUMBER 1037

DANGB-BG-SL4-, DANGB-BG:SL25- DANGB-4zSL12- DANGB-4-SL11- DANGB-BG-SL5-
SW-; SWi SWi SWi SWi

TEST COMPOUD 88092677 86092678- 88092679': 88092680 88092681'

J,3-DICALOROPROPYLENE - ND ND ND ND ND

1,1,2,2-TETRACHLOROETHANE ND ND ND ND ND

,1,2-TETRACHLOROETHANE ND ND ND ND ND

1ETRACHLOROETHYLENE ND ND, ND 'ND' ND

L,,-I-TRICHLOROETHANE ND ND ND ND ND

1,1,2-TRICHLOROETHANE .ND ND ND ND ND

SiRICHLOROETHYLENE ND ND 023 NO ND

I RICHLOROFLUOROMETHANE ND ND ND ND ND

TRICHLOROPROPANE ND ND ND ND ND

VINYL CHLORIDE ND ND ND ND ND

'i,

I

I
ND - Not Detected
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ENGINEERING-SCIENCE INC. PAGE 5

12/27/88

ANALYSIS REPORT

IRK ORDER NUMBER: 1037

)B NUMBER ZB00000440, APPROVED, BY

)RK ORDER DATE 09/24/88 Lab Super~visor

'PORT, DATA: CLIENT DATA:
i OAK -RIDGE/DULUTH ANGB ES OAK RIDGE/DULUTH ANGB ( 134)

10 S. ILLINOIS AVE. STE. S103 710 S. ILLINOIS AVE. STE. S103.

lK RIDGE, TN 37830- OAK RIDGE, TN. 37830

ILL HAYDEN

OF REPORTCOPIES: 1

3NTRACT 1 PO # : ORO01

)NTACT : BILL. HAYDEN

(615)-481-3920

ASK: 4, UNITS: ug/L:, GROUP 8020

-DANGB-BG-SL4- oDANGB-BG-SL25- DANGB-4-SL12- DANGB-4-SL11- DANGB-BG-SL5-

SW-1 -Swl swi swi swi

AST COMPOUND 88092677 88092678 88092679 88092680 88092681

NZENE ND ND ND 14 ND

iLOROBENZENE ND ND ND ND ND

,2-DICHLOROBENZENE ND ND ND ND ND
,3-DICHLOROBENZENE ND ND ND ND ND
.4-DICHLOROBENZENE ND ND ND ND ND
THYL-BENZENE ND ND ND 6.2 ND

OLUENE ND ND ND 4.3 ND
'LENES ND ND ND 20.7 ND j

II
I

) - Not Detected j-
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-ENGINEERING-SCIENICE INC. PAGE. 6,
12/27/88

4ANALYSIS REPORT

LB NUMBRER NUMBER: 1037

WORK ORPERV DATE :09/24/88 Lab Supervisor

[-'OTDATA: CLIENT DATA:

OAK RIDGE/DULUTH'ANGB- -ES OAK.RIDGE/DULUTH-ANGB ( -134)

710 S. ILLINOIS AVE.-STE. 'S103- 710 S. ILLINOIS AVE. STE. S103

f-K RIDGE, TN 37830 OAK RIDGE, TN 37830

U LL HAYDEN

#OF REPORT COPIES: V

[NTRACT /P0 # : 'OkOOi
CONTACT BILL HAYDEN

(615)-481-3920

IjSK: '4, UNITS: ug/L, GROUP. 8080,

DANGB-BG-SL4- DANGB-BG-SL25t DAGB-BG- SL5-

SW-i Swi Swi

icS OPUD8027 89688028

---ST -- COMPOUND----- 88092677 ---- 88092678 ---- 88092681 ----

NO ND ND

[fPHA-BHC NO ND ND

BETA-BHC' ND ND 'ND
DELTA-BHC ND NO ND

FMA-BHC -ND ND ND
LILORDANE ND ND ND
4,-4'-bDD NO ND ND
4.4-DDE ND ND ND
W~ -DOT ND ND NO

L-IELDRIN ND NO NO

ENDOSULFAN I NO ND NO
(,,DOSULFAN 11 NO NO ND
ID1 OSULFAN SULFATE ND ND ND
tLDRIN NO ND NO
ENDRIN ALDEHYDE NA NA NA
FPTA6HLOR NO ND ND

I .PTACHLOR EPOXIDE ND ND ND
KEPONE ND ND ND
M IETHOXYCHI.OR 'ND NO NO

IXAPHENE ND NO NO
IAB-1016 NO NO ND

PCB-1221 ND ND -ND
P-122ND ND NO

122ND ND NO
F'CB-1248 ND NO NO
PCB-1254 NO NO ND

[:B-1260 ND ND ND

ND Not Detected
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ENGINEERING SCIENCE page I of 5
Priority Pollutant Analysis

Base Neutrals - SW 8270
Matrix-: Water

ate Received: September .24-, 1-9-88 Work Order: 1037
-te Reported: December 9, 1-988 Job Number: OR001

OR: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
Jdress: 71U S. Illinois Avenue Suite F-103

Oak Ridge, Tennessee 37830

ab Number: 88092677 88092678
ample No.: DANGB-BG-SL4-SWi DANGB-BG-SL25-SW1
ate Sampled: 09-23-88 09-23-88
ime Sampled: 09:45 10:15.
ate Extracted: 09-29-:88 09-29-88
ate Analyzed: 11-08-88. 11-08-88

ompound Detection- ANALYTICAL RESULTS
Limits
ug/L ug/L ug/L

,3-Dichlorobenzene 10 ND ND
,4-Dichlorobenzene 10 ND -ND

exachl6roethane 10 ND ND
is(2-chloroethyl)ether 10 ND ND
2-Dichlorobenzene 10 ND ND

-Nitrosodimethylamine 10 ND ND
is(2-chloroisopropyl)ether 10 ND ND
-Nitrosodi-n-propylamine 10 ND ND
exachlorobutadiene 10 ND- ND

2,4-Trichlorobenzene 10 ND ND
itrobenzene 10 ND ND
sophorone 10 ND ND
aphthalene -10 ND ND
is(2-chloroethoxy)methane 10 ND ND
-Chloronaphthalene -0 ND -ND
exachlorocyclopentadiene 10 ND ND
cenaphthylene 10 ND ND r|
cenaphthene 10 ND ND 1
imethyl phthalate 10 ND ND

,6-Dinitrotoluene 10 ND ND
luorene 10 ND ND
,4-Dinitrotluene 10 ND ND
iethyl phthalate 10 ND ND
-Nitrosodiphenylamine 10' ND ND
exachlorobenzene 10 ND ND

Compound was detected in the blank.
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Priority Pollutant Analysis page. 2 of 5
Base Oeutrals SW 8270

Matrix: Water

$ (continued);

iate Received: September 24, 1988 Work Order: 1037
j ate. Reported: December 9, 1988 Jbb Number: OR001

J'OR: ESiOak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
ddress, 71-0- S. Illinoi's Avenue Suite F-103

Oak-Ridge, Tennessee 37830

fbab Number: 880926,77 88092678
Uample No.: DANGB-BG-SL4-SW1 DANGB-BG-SL25-SW1
Date Sampled.: 09-23-88 09-23-88
ime Sampled: -09:15 10:15

[ate Extracted: 09-29-88 09-29-88
Date Analyzed: 11-08-88 11-08-88

Lompound Detection ANALYTICAL RESULTS

.Limits

ug/L ug/L ug/L

[ Lhenanthrene 10 ND ND

Anthracene 10 ND ND
• i butyl phthalate 10 ND ND
jluoranthene 10 ND ND

-C~hlotophenyl phenyl ether 10 ND ND
Pyrene 10 ND ND

iutyl Benzyl phthalate 10 ND ND
3is(2-ethylhexyl) phthalate 10 ND ND
Chrysene 10 ND ND
I:-Bromophenyl phenyl ether 10 ND ND

Lenzo(a)anthracene 10 ND ND
Di-n-octylpiithalate 10 ND ND

tenzo(b)fluoranthene 10 ND ND
I enzo(k)fluoranthene 10 ND ND
enzidine 60 ND ND
3,3'-Dichlorobenzidine 20 ND ND
henzo(a)pyrene 10 ND ND
ndeno(1,2,3-cd)pyrene 10 ND ND
Dibenzo(a,h)anthracene 10 ND ND
"3enzo(ghi)perylene 10 ND ND

L enzyl Alcohol 20 ND ND

3 = Compound was detected in the blank.
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Priority Pollutant. Analyss Page 3 of 5
Base Neutrals - SW 8220

- Matrix: Water
(,continued-)

zite 1ecei-ved: September 24, 1988 Work Order: 1037
ate Reported: DeCember 9, 1988 Job Number: -ORO01

or: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
31dress:710 S. Illinois Avenue Suite F-103.

Oak Ridge, Tennessee 37830

ab Number: 88,09267 88092678
ample No.: DANGB-BG-SL4-SWI DANGB-BG-SL25-SWL
ate Sampled: 09-23-88 09-23-88
ime Sampled: 09-:45 10 : 15
ate Extracted: 09-29-88 09-29-88
ate Analyzed: 11-08-88 11-08-88

ompound Detection Analytical Results
Limits
ug/L ug/L ug/L

cetophenone -- , ND ND
niline -- , ND ND
-Aminobiphenyl -- , ND ND
-Chloroaniline 20 ND ND
-Chlor6naphthalen e  -- * ND ND
ibenzofuran 10 ND ND
-Dimethylaminoazoberzene -- * ND ND
,12-Dimethylbenz(a)anthracene -- , ND ND
-,a-Dimethylphenethylamine -- , ND ND
iphenylamine -- * ND ND
,2-Diphenylhydrazine -- * ND ND
thyl methanesulfonate -- , ND ND
-Methylcholanthrene -- , ND ND
ethyl methanesulfonate -- , ND ND
-Methylnaphthalente 10 ND ND
-Naphthylamine -- , ND ND
-Naphthylamine -- * ND ND
-Nitroaniline 50 ND ND
-Nitroaniline 50 ND ND
-Nitroaniline 50 ND ND
-Nitroso-di-n-butylamine -- ND ND

-Nitrosopiperidine -- * ND ND I
entachlorobenzene -- , ND ND
entachloronitrobenzene -- , ND ND
henacetin -- , ND ND

-Picoline -- , ND ND

ronamide -- * ND ND

,2,4,5-Tetrachlorobenzene -- , ND ND

EPA has not yet determined detection limits for these compounds.

Compound was detected in the blank. ]
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[1Priority Pollutant Analysis page 4 of 5
Pesticides and PCBs -.;SW' 8270'

~ecivd:Matrix: Water

DaeRcie: September 24, 1988 'Work Order: 1037

1j9ate Reported-: December 9,1~988 Yob Nuinber ORO0l

FOR: ES:Oak Ridge/Duluth ANG B ATTN:Mr. Bill Hayden
,,ddress: 71*0 8'. Illinois Avenue Suite F-103

Oak-Ridgej~ Tennessee 37830'

Lab Number: 88092677 8809.2678

[kample No.,: DANGB-BG-SL4-SW1 DANGB-BG-SL2S--SWI
'ate Sampled 09-38 09-38

Time Sampled: 09:45 10:15
Faextracted: 09-2,9-88 0'9-29-88.

Late Anal-yzed: 11-08-88 11-08-88

-opudDetect'ibn ANALYTICAL RESULTS

ug/L ug/L - ug/L

1..pha-BHC -*ND ND
~Gammxa-BHC' *ND ND
beta-BHC 20 ND ND
-1jeptachlor 10 ND ND
)eltaBH 115 ND N
-A'ldrin 10 ND ND
i-Heptachlor epoxide 10 ND. ND
,ndosultan I -- *ND ND

Uld~eldrin 15 ND ND
4,4'-DDE 30 IND ND

~ndih -*ND N D
j.ndosulf an I! - ND ND
A4,4';-DDD 15 ND ND
A,4'"DDT 25 N4D ND
Vndosulf an Sulfate 30 ND ND
ndri'n aldehyde -*ND ND

Endrin Ketone -*ND ~ND
F'hlordane 60 ND ND

Lkethoxychlor -*ND WD
Toxaphene 60 ND ND
\roclor-1O16 60 ND ND

L-iroclor-1221 60 ND ND
Arbclor- 1232 60 ND ND
.,roclor-1242 60 ND ND
;kroclor-12'48 60 ND ND
:iroclor-1254 60 ND NO~
Aroclor-1'260 60 ND ND

SEPA has not y~t determined detection lim~its foi these c6mpound s.

=Compound V'as detected in the blank.
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Priority Pollutant Analysis. page 5 of 5
Acid Extractables -- SW 8270

-Matrix-: WaterI j

ate Received: September 24, 1988 Work Order.: f03 7
ate Reported': Decembet 9, 1988 Job Number: OR001

,R: ES-:Oak Ridge/Duluth ANGB ATTN: Ir. Bill -Hayden,
5dress:710 S. Illinois Avenue Suite F-103

Oak Ridge, Tennessee 3-7830-

ah Number-: 88092672 88092678
ample No.: DANGB-BG-SL4-SWI DANGB-BG-SL25-SWI
ate Sampled: 09-23-88, 09-23-88
ime Sampled: 09-:45 10.:15 H
ate Extracted: -09-29-8_ 09-29-88ate An4alyzed: 11-08-88 11-08-88

ompound Detection ANALYTICAL RESULTS
'Limits
ugL ug/L' "ug/L

-Chlorophenol 10 ND ND
-Nitrophenol 10 ND ND
henol 10 ND ND
,j-Dimethylphenol 10 ND ND
,4-Dichlorophenol 10 ND ND
,j,6-Trichlorophenol 10 ND ND
-Chloro-3-methylphenol 20 ND ND
,4-Dinitrophenol 50 ND ND
,6-Dichlorophenol -- * ND ND
-Methyl-4,6-Dinitrophenol 50 ND ND
entachlorophenol 50 ND ND
-Nitr6phenol 50 ND ND
enzoic Acid 50 ND ND
-Methylphenol 10 Nb ND
- & 4-Methylphenol 10 ND ND
,3,4,6-Tetrachlorophenol -- , ND ND
,4,5-Trichlorophentol 10 ND ND

Analyst Laboratory Supervisor

EPA has not yet determined detection limits for these compounds.

- Compound was detected in the blank.

3TE: Samples ate discarded 30 days after results are ieported unless
other arrangements are made. Hazardous samples will be returned
to client or di'sposed of at client expense.
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ENGINEERING SCfIENCE' p age 1 ok 5
Priority Pollutant Analysis

Base -Neutrals - .SW 8270-
Matrix: Water

oate -Received:- September 24,, 1988 Work Order-: 037
bate Reported' December 9, 1988 Job Number,, OR001

;'OR: 'ES-:-Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
Yddress: 710 S.. Illinois Avenue Suite F-i03-

Oak Ridge-, Tennessee 37830

Lab Number: 88092681
' ample No..: DANGB-BG-SL5-SWI
,ate Sampled: 092-23-88
Time Sampl~d: 09:00
Date'Extracted-: 09-29-88
))ate Analyzed,: f-08-88/11-23-88
Li----------------------------------------------------------------------------------

Coinpound Detection ANALYTICAL RESULTS
H Limi.ts
V ug/L ug/L

i',3-Dichlorobenzene 10 ND
i,,4-Didhl6robenzene 10 ND

"Hexachloroetharie 10 ND
Bis(2-chloroethyl)ether 10 ND

I, 2-Dichlorobenzene 10 ND
.4-Nifrosodimethylamine 10 ND
Bis(2-chloroisopropyl)ether .10 ND
%"-Nitrosodi-n-propylamine t0 ND
iexachlor.obutadiene 10 ND
1,2,4-Tri-chlorobenzene 10 ND
Witrobenzene 10 ND
t:sophorone 10 ND
Naphthalene 10 ND
Bis(2-chloroethoxy)methane 10 ND
!-Chloronaphthalene 10 ND

[iexachlorotyclopentadiene 10 ND
Acenaphthylene 10 NDfjcenaphthene 10 ND
)imethyl phthalate 10 ND
2,6-Dinitrotoluene 10 ND
Fluorene 10 ND

, 4-Dinitrotoluene 10 ND
Ibiethyl ph4thalate 10 ND
N-Nitrosodiphenylamine 10 ND
[jexachlorobenzene 10 ND

3= Compound was detected in the blank.
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Priotity Pollutant Analysis page Z of 5
Base Neutrals - SW 8270

-Matrix: Water
(continued,)

.e Recei-ved: September 24, t988 Work Order: 1037
a-ze Reported-: December 9, 988 Job- Number: OR001

DR: ES:Oak Ridge/Duluth ,ANGB ATN: Mr. Bill Hayden
Jdress: 710 S Illinois Avenue Suite F-10 3

Qak Ridge, Tennessee 37830

ab Number-: 88092681
ample No.: DANGB-BG-SLS-SW1
ate Sampled:n 09-23-88
ime Sampled: 09:00
ate Extracted: 09-29-88
ate Analyzed: 11-08-88/11-23-88

ompound Detection ANALYTICAL RESULTS
Limits
ug/L ug/L

henanthrene 10 ND
nthracene 10 ND
ibutyi phthalate 10- ND
luoranthene 10, ND
-Chlorophenyl phenyl ether 10 ND
yrene 1.0 ND
uty I Benzyl phthalate 10 ND
is(2-ethylhexyl) phthalate 10 ND
hrysene 10 ND
-Bromophenyl phenyl ether 10 ND
enzo(a)anthracene 10 ND
i-n-octylphthalate 10 ND
enzo(b)fluoranthene 10 ND
enzo(k)fluoranthene 10 ND
enzidine 60 ND
,3'-Dichlorobenzidine 20 ND
enzo(a)pyrene 10 ND
ndeno(I,2,3-cd)pyrene 10 ND
ibenzo(a,h)anthracene 10 ND
enzo(ghi)perylene 10 ND
enzyl Alcohol 20 ND

= Compound was detected in the blank.
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Prioritl; PolIlutant-Analysi§ -Pag( 3 of 5
BaseNeutrals -~SW--8270

M'atrix': Wat'er
- ic nt inu ed)

Date Received: September, 24, 1988 --Work Order: 1037
[ate Reportbd: December '9, 1988 Job Number: -ORO,0l

or: ES:, Oak Ridge/Duluth ANGB ATTU: Mr.. Bill Hayden
Addres6,:7-0 S. Illinois Aveu -S u ite F -10,3

Oak Ridge,, Tennessee 37830

Lab Number: 88092681,

L mi No.: DANGB-BG--L5-SW1
tae Samrpled: 09n-23-88

Time Sampled: 09:00
?te Extracted: 09-2'9-88

Late Aaye: 10 8i-3
--nalyzed- --- -- -- - -- - -- - - i- - -88 - -- - -

Compountd b etection -Analytical Results

ug/L ug/4

!icetoph~hofte -*ND

Ijrniline -- * D
4-Aminobiphenyl -~*ND

r1- ChJoroaniline 20 ND
K '-;Chloronaphthalene -*ND

vibenzofuran 10 ND

r .-Di1methylaminoazobenzene -*ND

f', 12-Dimet"-hylbenz(a)anthracene -*ND

U j-,a-Dimethylphenlethylamine -*ND

Diphenylamine -* Nb
fl ,-Dipenyhydrzine--*ND

' thyl methanesulfonate -*ND

3-Methylcholan'threne -~*NDI t~ethyl rethanesulfonate -- D
'!-Methylnaphthal ene 10 ND
i-Naphthylamine -*ND

2-Naphthylamine -*ND

[ Nitroaniline 50 ND
li31-Ni troaniline 50 ND
4-Nitroaniline 50 ND
,J -Nitroso-di-n-butylamine -*ND

i-N it ro sop iper idine -*ND

Pentachlorobenzene -*ND

entachloronitrobenzene -*ND

fhenacetin -- *ND.

1-- Picoline -- *ND

Pronamide -*ND

-2', 5-T"etrachlor6obenzene - ND

V EPA has not yet determined detection limits for these compounds.
B =Compound was detected in the blank.
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Priority Pollutant Analysis page 4 of 5
Pesticides and PCBs - SW82760

Matrix: Water

ate Received: September 24j 1988 Work Order: 1037
:-e Reported:. Decehbei 9, 1988 Job Number: OR001

ER: ES:'Oak Rid0e/Duluth ANGB ATTN:Mr. Bill Hayden
Jdress: 710 S. Illinois Avenue Suite F-103

Oak.Ridge, Tennessee 37830

ab Numhber: 880-92681
ample No.: DANGB-BG-SL5-SWI
ate Sampled.: 09-23-88
ime Sampled: 0-9: 00'
ate Extracted: 09-29-88
ate Analyzed: 1i-08-88/1i-23-88

zmpound Detedtion. ANALYTICAL RESULTS
Limits
ug/L ug/L

ipha-BHC -- , ND
amma"BHC -- * ND
eta-BHC 2d ND
eptachlor 1. ND
elta-BHC 15 ND
1drin 10 ND
eptachlor epoxide 10, ND
adosulfan I ND
leldrin 15 ND
,4'-DDE 30 ND
ndrin -- , ND I
ndosulfan II -- , ND

,4'-DDD 15 ND
14'-DDT 25 ND
ndosulfan Sulfate 30 ND
ndrin aldehyde -- , ND
ndrin Ketone -- , ND
nlordane 60 ND
ethoxychlor -- , ND
oxaphene 60 ND
roclor-1016 60 ND
roclor-1221 60 ND
roclor-1232 60 ND
roclor-1242 60 ND
roclor-1248 60 ND
roclor-1254 60 ND
roclor-1260 60 ND

EPA has not yet determined detection limits for tb,ese compounds.

Compound was detected in the blank.
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Priority Pollutant Analysis page 5 of 5
Acid-Extractables -- SW 8270

M'atrix: -Water

Date Received: Septemiber 24, 1988 Work Order-: 1037

;ate Reported: December 9, 1988 Job Number: ORO0l

FOR-: ES:Oak Ridge/Duluth ANGB- ATTN: Mr. Bill Hayden
(Address:710 S--. i'llinois Av~enue Suite F -103

V Oak Ridge, -Tennessee 37830

Jab Number: 88092681
Lampie No.. DANGB,--BG-SL5-SW1
Date Sampled-: 09"23-88
im'e Sampled: 09 :00

tate Extracted: 09-29-"88
Dalte Analyzed: 411-708-.8811-23-88

Lompound D6teztion ANALYTICAL RESULTS

Limits

. -- ug/L ug/L

t-Chlorophenol 10 ND
2-Nit1rophenol 10 ND
"enol, 10' ND
.,4-Dimethylphenil 1 0' ND
2, 4-Dichl6r6phen~l 10 ND
9,4, 6-TrickUloropflenol 1-0 ND
I tChloro-'3-methylpheftol 20 ND,
6,4-Dinit1-rophenol 50 ND
2,6-Dichlorophenol - ND
.Methyi-4,6-DinitLrophenol 50 ND
?ntachiorop'nenol 5,0 ND

4-Nitrophenol 50 ND
[.nenzoic Acid 50 ND
-Methylphenol 10 ND
3- & 4-Methylphenol 10 ND
.2 3, 4, 6-Tetrachlorophenol ND
,4, 5-Trichloropbhenol 10 ND

VAnalyst Laboratory Supervisor

{ EPA has not yet determined detection limits for these compounds;

B =Compound was detected in the blank,

[tOTE: Samples are discarded 30 days after results are reported unless
other 'arrangements are ffade., Hazardous samp~les will be re turned
to- qliefft or disposed of at client expense.
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CASE NARRATIVE
QUALITY, CONTROL RESULTSSUMMARY
QC 'REPORT NO(S);: TPH-W-0062-88Li

Li
V%

'Relative percent difference -for the quality control sample exceed
the ES Laboratory limit. A blank spike analysis shows the
laboratory to be in control.
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ASE "ARR.tIVE
QUALITY CONTROL RESULTS .SUMMARY

QC REPORT NO(S).: TPH-W-0057.-88 I
QC REPORT NO(S).: TPH-W -0057-88B

,Percent recoveries for the quality" contr6l samples are lower than
ES Laboratory limits. A blank spike analysis shows the laboratory

to be in control.
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? S:rtC.1 DE MATRI X SI AIX L[ RCO.RY

WATE R

Job :w,.: OR.9Jffl QC .:: r. No. :'" '-O037T-.138
QC Sa.p V, NO.-: 009290

C L L(.: ES Oak 'Ridg: l "eve ".ow/HI d).:Low

A c t:n: fi layd.., Da .orted: 1 D-I V-8'
Add fess.: 7-10. S. [. Linolrs Avenue

Suite T-03

Proiect: Duluth.l ANGB Laboratory Supervisor Approval:

V QC Report for Laboratory Sample No(s).: J/, bf)b, '>"_-
88092490, '880924"88-, 88092494-88092'95,

88092511, 8809251:-880925 17, 8092525-8809252-"
Con88092677-880926.78, 88092681.,. 88092617

Compound knount Sample Conc HS Cone. MS QC
Added In Exbract In Extract Rec. -  Limits!"(ng), (ug/L ) , (ug/L) Re c.

Lindane 200 ND 0.195 99 56-123

Hepizachlor 200 ND 0. 2- 105 40-131

Aldzin 200 ND 0.195 99 40-120

Dieldrin •  500 ND 0.463 93, 52-126

Endrin 500 ND 0.488 98 56-121

4, "-DDT 500 ND 0.365 73 38-1 27

I
t-j

MSD Cone. QC Li.ts
In Extract "MSD % MS %

(ug/L) Rec. # Rec. RPD : RPD REC

Lindane 0.173 87 99 13 15 56-123

He pzachlor O. 24 112 105 6 20 40-131
epoxide

Aldrin ND NC* 99 NC* 22 40-1 20

Dieldrin 0.461 92 93 1 18 52-126

Endrin 0.466 93 98 5 21 56-121

H 4,4"-DDT 0.401 80 73 9 27 38-127

1- Column to be used to 'flag' recovery and RPD, values with an asterisk

* Values outside of QC limits

RPD: I out of 6 outside limits

Spike Recovery: 1 out of ..12 outside limits



•; . i .' (KIM ox I)UP.ICATE RI
ROO.7 I - 11H' 11 -W. ,, ! 0 3" 3 6....

iJob Ni. : OR01) QC epore XO . : CP-'-003'7-3B
iQC Sample :,. Blank

Cg.Lent: ES Oak Ri ,. Level (Low.lMed): Low
Actn: Bill Iayden Date ReporEed: 1-11-8
Ndd'res-: 710 S. 1iLin'ois Avenue

Suite F--1-03
Oak Ridge, Tn. 37830

Project: Dul'uth. ANGB Laboratory Supervisor Approval:

QC Report for Laboratory Sample NO(S-. / /, -

88092490, 88092488, 8809249488092495 
-- -

8809251.1, 88092513-88092517, 88092525-88092,528

83092677-8809,2678, 88092681, 88092617

Compound k n6unt Sample Conc. .MS C6.nc. Q-S % Q

Added In Extract Ih Extract Rec. Limits
(ng) (ug/L) (ugRL) Rec.I__

Lindane 200 No 0. 1-84 92 56- 23

a ptac1Ior 200 ND 0.210 105 L0-i3
epoxide

Aldrin 200 ND 0.186 93 40-120

Dield:in 500 ZID 0.436 87 52 -126

Endri 500 ND 0.455 91 56-1 21
4, '- D 500 -0D 0.490 98 38-127

38_ _1-_

MSD Conc. QC Limits
In Extract fSD % MS %

(ug/L) Rec. # Rec. i RPD # ?RD RE

Lindane 0.211 105 92 13 15 56-123

Heptachlor .224 112 105; 6 3
e poxidCe

A ld rin 0.2 10 105 9 12 2240--120

Dieldrin 0.551 110 87 23* 18 52-126

Endrin 0.292 58 9.1, 44* 21 56-121

4,4"#DDT 0.461- 92 981 6 27 38-127

D Column to be used-"o f-l-ag + tyoe ynd -RPD 'alues w ith an asterisk
* Values outside -of QC limLts

.PD: 2 out of 6 outside lirnitts 59

Spike Recovery: 0 out, of 12 outside lits



PESTLCIOE IET1IOD BLA.NK SUMMARY

.ob oi. : IL0lib Namef Engineering Scince

ES Oak Ri-g.L Sple No.: 1ak

Bi llayden -a t r ix: .:ater
Add:r.ss': 71') S. [Llinois Avenute Level (low/med)-: Low

Suite F-103 Extraction:

Oak Ridge, Tn. 37830 (SepF/Cont/Sonc): Sonc
Date- Reported: 1-1-03"33

Rroject: Duluth AGB
Date Extracted: 9-28-;88

I Date, Analyzed 10-24-8 Date Analyzed (2):
Line Analyzed (1"): 09:09 Time Analyzed (2):

Inst-rument ID (1): 5890 #2 Instrument I) (2):L GG Column ID (1):. OV-iD GC Column ID (2):

This Method Blank app6lie-s -to te fo]1owing samp-les, MS and MSD.

EP.A Sample Lab Sanple Lab Sample Date

No.. ID (I) Analyzed 1 - 1. (,2) Analyzed 2

- 880,9261.7 I 10-24-88

- 88092677 o-24-88
8809267 10-24-88

- 88092681 10-24-88

fi I

fiI

III

88-A I-DULU0237 j PT-F RHO 4



,1i

GASF: NARRATIVE
QUALITY CONTROL RESULTS SUMMARY

QC RE-PORT NO.: OCP-W-0037-88
QC REPORT NO.: OCP-W'-O03.7-88B

-I
J

Analysis of matrix spikes res ulted in a matrix interference that
swamDed the response for aldr-in in. the, matrix spike dupl-icate. This
in~erference was somew.'hat lower in ,the matrix spike sample, so that the
response would be quantitated. Thus, the recovery of aldrin in the IMSD
and the RPD for aldrin could not be calculated. An~alysis of s:iked
b.antks resulted in- acleptable- recoveries for all spiked compo-.ds, but
the RPD was higher than EPA guidelines for end'rin and diedrin. The
analytical data assocziated with'these analyses were closely exzained.
No errors or problems were fouhd.

Heptachlor epoxide was inadvertently used instead of hep:achlor in
the matrix spiking solution.

Endrin aldehyde and Kepone were not recoverable because :hey were
removed by the alumita column clean-up used on these samples.

I

54
88-AI-DUL.U0476 I CN-FRMO I
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CASE "NARRATIVE

QUALITY CONTROL RESuLTS SUMMARY
SAMPLE i(S). • 88092681-

WORK ORDER NO. 1037-
METHOD. 8270-

Mhen sample 88092681 was first analyzed, the area counts for the
latest eluting internai standard were low. Re-analysis, out of holding
time, resulted in sufficient area counts for all internal standards.
This low internal standard area does not affect the results for target

- - compounds, because none of the acidic target compounds use this internal

standard to calculate results.

[8

S _ 89_DULU0837 1 CN-FRM02



418.1 -INITIAL & CONTINUING CALIBRATION DATA

Job No-.: OR001 Calibration Date: 10-20-88
Instrument I-,D.: P6kin ,Elmer 257

Client: ES Oak Ridge Grating Infrared Spectrophotometer

Attn: Bill Hayden

Address: 710 S. Illinois Avenue Unit: mg/L

Suite F-103 Date Reported: 11-09-88

Oak Ridge, Tn. 37830, Ri- 0,9972

Project: Duluth AN GB Laboratory Supervisor Approval:

Laboratory Sa-mple No(s).:_______________
88092677-88092681

/Continuous

Standard | Concentration Absorbance RF /Calibration
/Verification

No. I 0.59 O.o924.4

No. 2 %1.2 0.16' (
- RF =6.99

No. 3 1.8, 0.250

No. 4 2.4 0.350

Cont. Cal. No. 2 1.22 0.174 102%

(88092687-88092688)

(88092679-88092681)

Cont. Cal. No. 2 1.23 0.148 103%

(88092677-88092678)

(88092762)+QC

588 8-A I-DULUO 441 .i CC-F RM0 3



- SEMIVOLATILE METHODj BLANK -SUMMARY

Job- No.: Work Order No,.:
H -Lab -Sampie No.: 3 /S

ulient:- Lab 'F*Lie ID*: /; VeV_-
At,'Mtrix: w

rAddress: LeVel (-low/med),111 - ~Date Analyze&: //?-1'
'ime, Analyied': og. ' p3:33
Instfument ID:

{ Project: ~ / ) 4Dt

L This Method Blank applies to the following, samples, MS and MSD.

Sampe Lab, Sample Lab-FlDt o
'Numbe r, -D]iD Anal~'sis

L, -_S4

66r I_~_cv 00 I/; IA -

1. I5989AANN
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q0e~af Iuoroth penylposhi ne,(FIPP).

Case No. 7J23i56 1661ractWr -ngineeirifig2Sciin CoritrbctU'o. 99999

Iritrt et"1,1 Batel Timn ' 1/08/8 18:55

-lab 1D'.)0l08::D3 VatiRelease-Ruthorized-py:Z6 " 0-

51; 300OZdns 198 53it K:
4 8 Iss thn 2;OMof-flass 69 I 0O K (0.00)1 l ,

I i9 ness69 rlatie abnda~'68.30 1
I-70 ess than 2.01,o1 ness 69' I0.D0K 0.00) 11"

1127 100 60 Ox-of bass 198 [ -34~K
I 197 Iess than 1310oieMss 198 1.0K

-1-198 , bahse-peak,40OT relativi-bundance- '100.00'GK
199q 1,0 m '. of &is 1l98 I. 6.01 UK

1"275 100M -30,01 oi miss 198 1 2.60
11365- [1greater,han I. 1 -OZ ofass 198 1 1.78,A

1111present, bU~liss~than mass 113 l: 10.6610K,
IV1 I greater, than IO.OX of m~ass 198 1 71 91'"OK

I ii3 1117.0 - 23.01 of mass 02 I 13.96,,6X (18.60)12

WPIS PERFORWlNCE TUNE' APPLIES TO THE 11 - Value inparenthesis is Inass 69.
f6LLOUIN6 SIILES, SLANKS RND SIRNORFOS, -12 - Value in parenthesis is 1 mass W4.

___SMPLE 10 1' LRB 10 lORTEOfRHRYSTSI T--uE orANALYSIS__
15O NO orIPH OR JU11)D110k 1088 8.S_______

I__to* AJ VV:O)

A' Ito: D X

a- ~ I
IC 121-I

62'



•:ri.'.>Dli ' .50'JIG'DFTPPVFOR"UNE' Scan 28
>BpV "Rb- 9060. .. SUB.0 . 1oo. i~o- eo 20"oo .~' 464 s'

. n, 0 'l0i~i2 z'0 0 .30 40O
. .1,00

8000-

-442... ..; •.... .80
,'nfl 69. "

-70

600

s7,o'
/ i ,o

4001. !\ 2 .5
4040

300- 9

. 1 8

hL. iLJ~dJ.&J '1403
50 100 150 200 250 300 .350 400

ile: )01108 scan i: 28 Reth, tine: 1.31

ritz Int. m/z In[. e/z Int, m/z Int. ritz Int.
............. ......... j, ... ......... ..... ............ .; ...........

i.10 .331 102.95 .872 153,00 .197.201.30 ;508 26C.95 .511
12,00 .891 103.95 1.093 153.95 .751 203,00 .552 271.85 ,il
15.00 .905 101.95 2.219 151,95 1.126 203.90 2,318 272.95 1,336,
50.00 13.808 106.05 Si1 155.95 1.623 201,90 C.238 273.95 35S
51.00 53,311 106.95 12.053 157,05 ,A30 206.00 17.892-271.95 20,055
52,00 2.701 WS0,05 .21 157,95 .309-207,00 2.263 276.05. 2.351
53.10 .022,105190 33.102 I59.0 .331 208.00 .571 276.95. 1.523
s6.00 1,851 111.00 3.985 109.9s .s96 208.90 .17? 282.05 .066
5700- 3.M33.112.10 .375 16105 .993 210,10 ,A19 281.15 .041
58.10 .243 113,00 .497 16305 .585 211.10 .70 281.90 .177
59.20 .132 115.00 .110 11,W 9 .751*213.00 .088-293.00 .207
61.10 A86 116,00 .817,16S.9S .596216.90 1.923'296.00 1,117
62.00 .0 116.90 7.395 160S 3.709217.90 .610 296.90 .563
63.00 2.373 108.00 .762 167.85 1.325 220.90 5.112 313.80 .166
65.10 .762 119. 0 .508 171.95 .287 222.90 .938 311.10 .1173
5.90 .19 122.00 .75.173.05 .37S 221.00 103828 31.00 .177

68.95 68.300-122.90 1.,170 173. 9S .751 225.00 2.561 323.00 1.90
71.0i .69S 1.oo .6o 17.95 1.203 226.90 3,?53 32.00 .20
73.95 1. 716 ZS.00 .353 17S.95 .618 Z?7.9o .06 326.80 .210,
71,9s 8.111 126.90 13.133 17'95 .497 228.90 1.170 32?.95 .251
77.05 M5081 128.10 3.510 177.95 .3T5 230,'90 .508 333.95 .740
?7.95 3.068 129.00 19.073:178,15 .375 233.70 .1323i0.95 .210
79,05 3.852.129.90 1.83 178.95 2.25" 235.00. , 1' S.95 .309
79.95 2.715 130.90 .210 I79.95 1.85i 236.00 .11351.95 .130
80.5 3.885131.90 .13 181.05 .927 237.10 .19 352 3S 63. .;. ..... ...... ;. .. . ... ',,..... 63--



'O8 .0 14236-1 35:0Q ] 600 .5, .251'120 6 10 3 6. 1.9s 71'
M.06 80 13A60 7OIR0 18395 17.2495 5 7 S 372 00 -.662,
*8.95 .405434 0 00 ;i2 .1 4. 5 185737280 .132'
'86.95 298 137.90 232-1184 95 795 241 95 11181'-389.90, .132,
88395- 0551810' 243185;95 11 0112459S 1.302 40DL70' i21

' .95 16;13110 21018 I '7,05S 23182 1'695i 3094'03.00 :312,
92.1 8171110 16. J89.l 53'0195 .298403'90 ; 16 6

9t9 1192 140 706190,; ' .099250.35 .166AMO0.8 .430
§m.0 17 S 11M.00- .9191., 95, *784252.8S .0881i22.9S 131PS

'97.05~~~ 01 4 0 .7 19S .7 17.251. 95 37.837235 .87
98.05 2.91411700 .728193.95, .254 255.9S .';530 140.95 10.662
98. 95, 283? 117.90 2.171.'196.05 26~.5 .453'10-35 743S12

~100.2S' .397'1490" 9.60 '197.1010,000 257;95, 1.98T43. 05 13.960
10D.,95 1.7h8 151400 .298198;00 4;.030.58.95- .353'111.65 L51'

1 .85 265S20, ,14200.06, - .331 264.05 21'0,

61:



Continuing CalibratianCheck

case 'o: alibration Oate:,1-1/08/88.

Cotat8:Laboratory- I PE. )E6I 29,

:lniiruhefit 10 Jifii l', Cal ibratiohni.t'e:Oil3/88

l ohiund.1 4 , 101 'if f CCC spcc

1h:iroso-Dinlethylahine 1.2103A1W3 0 173 S56
~2~lu~ophnbi1.19121.32951- 6.31'

PhenDl '1. ?8209 I 6503b" 7.39
Fhehol-:dS l310125 12.21
Aniline .753 578 25.28I, 2-C~~~hlor Ohenol'1309150 1
1'3-Dichlorobenzeni ~ I 1 10[ 1.5600 .1
l,4-oichlorobenzene 1.S56i].4912 '.62
Benzyl.Chloride - -

Behzyl'Rlcohol .56911 .15139 20.73
l,2-Dichiorobenzene, I-A1l79 1.53431 5.68IiM-ethylphenol IA 1..32938 6.61
3-6-HIethyiphenol .512,228 10.03
bis(2-chloroisopropyl)[ther 2.35722 2.1285-9 3.03'
X-Mroso-i-n-ropylamine i.I31l01.28202 13.01 *

Hexachloroethane .76OS6 .7079? 1.06
Bibromochloropropane -

Hitrobenzene .S56683, .5S0326 11.21
Xf7'Htrobenzene-dS A19938 .1913 1.00
2-Nitrophenol .200 .239 51 P.67
lsophoronr .8720?, .8795? .86I bis(Z-thloroethoxV)methne- W .821 ,893 .08
2.1-Oinethylphtnol xe .106 1io0 1.85
Benzoic Reid .29595 .27397 ?.43
2,1-pichIophenol S5313S .51315 3.2
l,2,H-richlorobenzene .31739 .32921 3.73
Naphthalene .9819 .97063 L.15
l-Chloroaniline .33116 3206S 3417[1 exachlorobutadiene JOW652 J18701 .27
l-Chioro-3-Iiethylphenol .2863! .32023, 11.85
1-flethylnaphthalene ,.W168 .S13i8 .2k

Rr Respone ractor from daily standard file at 60.0 ngt'L

F -r Average Response Factor iron-'Initial Calibration Frnr VI

[1 XOf - I Dill erence ~trom~originil iverage or curve

CCC - Calibration Check Conpounds (a SPEC System-Performance Check Compounds (*m)

f orm Ul Page I of3
__20.0



Case No:' 'Calibratibn~late'fli/88

CVniracior:- 1u6i:401

Coniract Ho: LabbratoryINA}6129

isirijntfl Initial Calibrition bate: 10/13,8

compound 'Rr R[ X~iff CGSC

Hexachloiocyclopentadiehe- 320, .L3i 30.16
2,4 ,6-lrichlorophenof ;32295' .37?u, 1?KOS
i i ,S-Irichiorophenol' A19539- 1601, 26.52
i-rluorobiphenyl 1.26699 115116 k, 9 1
~2-Chloroi~phthaiene .24653'1,16127 6.81

2-Htranioc.63129- 30278 1.52
'binethyiphthalati k l33 j 1 -3 3916b ,68
2,6-Oinitrotoluene .31016 36693 15.33
ficenaphthylene 1.bOO1;5301- ?.,70
3-Mitroaniline .63702 .6M1 1.18
2,1-Dinitrophenoi .05537 635 32.72
ficenaphthene 1 .1,2611 1.0161 7.13
Bibenzofuran I~00I50I 1.89 '
2,i-Oinftrotoluene .32099, .35727 -11.30
O-ltrophenol .JO1G .18103 .09
fiuorene 1.093321.130)' 3"73j
DiethVlphthalate 1.3235i1.L27757 3M?
i-lhlorcphenyl-phenylether .18211 J1660i 2386
OfHtroaniline .27095 .32613 18.6?

2,1 ,f-lrlbromophen6l .14218 .23W.3 62.07
I ,2-Diphenylhydrazine - - -

filpha-WC-

fiama-BHC

Delta-BHC

fildrin--

ANHitrosodiphenyl~iine .1153 M1386 1.33
i,6i-Dinitro72-leihvlpb'enol .80
iBromoihinyl-phenyl ether .22979 .25616 IJ. B
Hexachlorobenzent x2876 .32 1 l3;11
Pentachlorophenol .11390 .11026 Oi3l1'

*Rr Response factor-fron daxlystandard~le at- 60.00 mg/L

if fverage-keiponsi ticti'fromInithil'Calibration frm Ul

NOVf- IX Difierthce~1ro orglaVeige.or~cufje

[CC CallbrAlon'(heck Compounds (o) 'SP(( - lSystem Perf ormance Check Compounds (*m)

wan ii Pa-9e 2of 3'



EContiuo-galibration Check
- h5L Compounds

Case~Ho:Calibration Date: 11408180

L ontractor': line: 09:17

Contract No: -Laboratory 16:4[)6129

'I-Instrumient, if: initial Calibration Dae 10113188

V - - - iiiinwif-oSpa is flaxinil b iff- forccC is -X-

- Cbpound R RF R Qf ft- CW-PC

Phnathrcene - - 1.76V0 3 .7

bi-n-BuiyjphWth e U 13I.1650 5.77
4Y1-Oibroiobipk;Pyl -

fluoranihene A. 17568,1. 1503f 2.164
Heptachior [poxide - -

EndOsul in-i - -

Endosulfan 11
-Endh1 ildehyde --

irdosujjan-Suliate- -

Dibut-lichlorehdate - -

ezine.0 3775 .00195, 91.6t
Pyrene .1-356W1.1A2682 1.13
Terphinyl-dil 1.096101.02010. 6.91VButylbenzylphtbalate 1. 1697. I.14ili3 ';
341Dchlorobinzidine .12990 .23ffi 80.52,

Crysen e ,'1.01021.03079 1.63
Benzo(a)nthracene 1.09,006 jM1190 V.6iibis(2-EthVlhexl)Ph.halate '1.3121? 1.1183 S.39

benzo(a)Pyrene '1.27071 1.20003 5.56
genzob~fluoranlbene' 1.08902 1.81686 22.0?
Indenof(, 3-cd)Pyrene .82503 M6713 21.60'
01benzo~a,h)Wntracene .78966 .0,523 23.50
Denio~krfuoranthene 1.51900 .60223 5575?

Beno~~h~)Prylne.7100 1.03691 39.03

---------------------------- ---- ------ ----- ----

4 f- -- :kesponse factor fiom dailystandardiikeat -60,00-ngL

Wf h verage Response factor from Initial Clibraton rorn V1

'1Dff- I Difference fron original average or curve

-CCC - -Calbritiofi-Check,'C~m~ounds-(*) SPEC - System Performance Check Caipounds()

form UII Page- 3 of 3 ,6- -



SE~MIVOLATI-LE INTERNAL STANDARD AREA SU-14; !RY

Lab 'Name: ,, V Efv1 " Sc.vtt_ C o ht ta d:______

]Lib Code: __ _Case, No.: __ _SAS No.: _____ ~No-:

Sami~e _No,. (ttahda=dY~ DateAnalyzed:,______

Lab File ID (Standard).x.: _______ tim;e Analyzed:______.....

Ihstrument ID:_____

AREA '-7uRTIAE,# RT [AREA" R

12 HOSUR,)j .12 ~

---------- ----- ---------

0 1I .- 1,LoYk J ____~t I fI:33
0 L2E P'v S~ I I I j C( ( :1

I aO -; , 37 =5k I '
05IN I , noI I----

4, - va '/6 W____ 2

.... _ ... .. _ I _ _ _ _ _

________ Y-3___ Y6 26.Y-6_ _ _

A :i~_____d-I a , U__ P P L__I____
_________e-d Intar a area____ _____ _____ ______

I______ _______ A________e-d LOWER__ _____ _______ ____
____ ____ I ~ 'I ____ I ____ ___int _ _ I __ _ __ __ _

___ ___ ___ ___ __ ___ ___ ___ __7__ __ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ I _ _ _ _ _ _ _ _ _ _ _

_______________________________ ___________________________ c___________________________ __________________
use____la_____ s an ar a eI' _____ w __ __ _ _ __

__________ ~ ~ 6 __ __ __ _ ___ __ Ij!.- _ __ __I__ __ __ _



8C - - - - - -

,,SEIVOL ATiL INTERNAL STANDARD AREA SUMMARY

Lab Nae -,>. Contract:,_____

Ladb tode : . ae o:- SAS -No-.: - DG No.: ____

EPA t. a,6 DNi--tahadi-ate, Ana~lyzed:______

Lab File, ID' (Sa hdcir d), '_____Time Ahaly~d:_____

Instrument ID:_____

ii~ I1S 4(PHN). I I5(CY) 1S4 (PRY)I -I
IIAREA fl,, ,RT IAEA#.RT 'I AREA 11, RT I:

'12HOUR t V
STD_ I V 1. .

I 'LIMIT __ _ _ _ __ _ _ _II

.. l d I 'I

I EPA SAMPLE], t.I.:
NO. iI_

021 51D ! 6C VR~~iLj)I SL/?
03 1 ''nf 12~A I1)P~' ) (0lc /I/,,I I A 9oy& 63 91' ~

051 g 4L-LI -_ _ _ _ f ." -2 213- p-,, qtl4, I_, 2I Q I . Y Ii
061 1 I:'9;?-/3 I2L~
07 -v 2[.L! ZL'g1,3V;

J..1j.~~~~~ F __ __ __ 0 -2L__ 1 __ _ __ _I__ _ _F'I

i~ AI- 1 1y0- 61 a -I' 3/ _____-I1-1- 931 l J

131 _ _ _ _ _ _ . ____ 1. _ _ _ _ _ ,,.
141'I_______I_____I_______I_____ _______I____ I
151 ______I''.I____I' ' I_____ '

201.I..... 1' . I '.1 1.1 __t

171 A_______ - I______' ____ . .. I_____I'.I____

154 (PUN) Phenanthrene-dlO . UPPER LIMIT =+ 100%
IS5 (CRY) =chrysene.!dl2 of internal' standard area.
1S6 (PRY) =Perylen e-d12 LOWER LIMIT =-50%

of internal standard area,.

#T Column used 'to flag internal standard area valuestwith an asterisk

page -, of.
S 9. FORM VIII SV-2 10/Z



4J0LqTILt -ONTINI -G' CtLTRATION (H EC K

- -- -~--- - Contract:--

la Code: t asL- No&.:___ S RS Ho-. _____

:Intr-umeht IDUObAL____ Calibra6tion Date Us}):. 9-t2iK

-LAB ,FILE ID -_276,,77-------Iiit. C-alIib. Dat e'; '9/1 v-/ /

.CDMODD - RF 1RRF'50 XD%'

'Sery h ' v h P-vlo r i d~ 4. 43, 1. 0,0 ~i'40 '1
bi c h 26oro et Fi6 9
roettian6e---- 0 - -- 02 lff&-O0

-eter. O1!2, 100.,0
-Brorrnoberzene-_ --4-- .06 5.00 - 62.34
-Bror,oihor thrie 4 .,9,1 5.1.0' -~3,87
Beroof-Orl T. 332 3'.70 ,-11 .45

Brmo~hai- z0.-43- 0.00 '10.00
Car bo -t tr ach o"'dde6 -0 0 5.20 -;4.A0
Ghoracet adihyde 0.s07 100.00-
Chllorobrizeie,- 1.38 1.60 -15.94
thi oroethane -- 0_.73- -000 100o.0ob

Chorotrm-4-.2-2 4,.60 -9.0
1-Chor6hexa ______ 0.8,2 1.40 "70 .73
2-Chlor-bethyil uinl, ether_ 0.12 '100 .00
ChlI'rornieth6ne 1- -. '84- 0. 00 -106'.00
C hlo r bmfethVT r-me'thyl~j e- hr_ -160.00

om&p-Chl'brotoluenies _ 3. 34 5.20 -55-.69
D ilbromioch I orbffet haie - 4-.68 5,.00 -6.84
Dibromomeithaie -~306 4.90 -60,13
I 2_D'ich lorobenizene_____ 2.2,2 2.50 -12.61
1,3'D-ichlorbbehzeie____ -1.79 2_10 -17.32
1,4.0'ichl6robenzene____ 1.83 1.190 -3.,83
Dichlbrodif iuorneth6ne 0.54 106.00
1,,LDichlor-oethane____ 2.74 2.70' 1.46
1,2._.Dich'oroethare__ _ -3.74, 3.70 1.07
1,1.9DichloroethVleie - 1.32 1.40 -6.06
trari,_1,2_dichloroethyleie 2.96 2.80 5'.4-1
Dichloronethane ______ 4.72 2_30 51.27
1,2-Dichloropiropan~e___ 3'.18 3.30 -3.77
1,3....Dichoropropylene-__ 0.4? -0. 83- -76.60
1,1,.2,2_Tetrach-oroethane_ 4.04 4.30 -6.44

1,1,1,2_Tetrachloroethane_ 4.83 7.,50 -55.28

1,1,lTrichldroethane 2.77 -2.90- -4.69
1,,2richloroethaie -- 4.42- 6-.90 -56-; 1-1

Trichloroet'hylene_____ 4.06 -4.40 -8.37
Trichlorofluormeth~n___ 0.7B- 0.88 -12.82
Trichloropeopane______ 3,08 5.00 -62.34
VMIy -chl1oride', . 1.84 0.00 100.00

70 H



!LqT-ILE CONTINUING CALIB6RATI ON CHECK

LabNarhe:LNGINEERING SCIENCE______ Zohtract:________

[ Lab Ctode:,. Ca.6 No.:____ SAS N6.: ____SDG N 6.:

Instr~Umerit -ID.: L~ C-alibraition, Datejis.): 'i(4____

L AS FI.LE "I0: -R R 50' 7 6_ v

COM_,OUNbRRF -RRF50 %

Benizenie-. 4.45 4. 00 -10.,11,
I Cor o b ernaz -6'h 4.4 -A 4,70 --o. 84

1, * Dich.,brobenizen~e_ _ 3.7 9 3_.80 0.,26-
1,3 ihooenzen~e____ 418 42 0.48

_,Di,,chorob~ri erie_____
______ 3'. 3 5 3.40 1.49

Ethy I Bernzen'll.~ 3. 10- 300 -
T61 Tuerie .3:.55 3'.-60 1.41-
Xy lenes 1 - .10".40, 10..0 0 -,.,8

71-



VOLATILE CONITINU-JING CALIBRATION CHECtKj

LabAMei: - -C'6rt ract __

L ab, 'Code,: ____C No.: SAS No .:--

I-nstirimert IDUOCAL Ca ri brat io D~ate(.sY: 9'13'6C1'L-

LAB -FILE I'D-:21, 22 1, Init_. 'Cal ib. M~te (.!/):_/2-'&

CO-RN RF RRF5O %

Beny]chlrie________ 4,,.43 5.0 "28-i 67,

-E'is - choroethoxy),
hiethan~e 1, - -a. -6l 1 00.0

Si's '(2- chor o-i s ,o p r.'opiylt
ether-------------- 0.12 100o.O60
Bromo'eniee___ _ .0 8 3<00-o '2- -60
Br o mo d-ic hI o r o m-e t h'ane_ 41.191 4.10 65
Biorfiof or-i________ _ 33 .. 0 9. 64
Bromomet h 'ne_______ 0.43 -0.00 1-00.60
-Carbon tetr~-ahio'Hi8e' F.00o '4.40 '12. 00-
-Chloroacetaldehyde - 01.07 100 .00
Chiorobeiz'enie_______ 1.38 1.30- 5'.80
Chloroethane-. 0.73 -0.00 100.0'0
Chlorof orm. 4. 22 4,.00 5.21
I-Cho'rohexane 0. 82 'o-71 1.4
2-Chltoroethy 1 Qi ny]l ether_- .- 100. 00
ChIo r 6rfiet hare 1-, - L84-, 0,00 100.00
ChlororiethylI ret kY'l ether_ 0_02 100 .00 *
o_,ci,& -pChl'orotoluenies _ 3.34 3,.'l0 7.19
D ib ro moc h 1o r,'brme t h a n- 4.68 4.30 8.12
D i'r om o me t h,6 ne -3.06 2.90 5.23
1,2_Dichotoenzene____ 2.22 2..00 9.91
1,3_Di-chleirobenzerie 1,79 1.70 5.03
1,4_Dich~orobenzene___ 1,83 1.70 7.10
Dichlorodif luornethane_ 0.54, 100,00
1,1_Dichloroethane____ 2.74' 2.60 5.11
1,2_Dic'hloroehane___ 3.74 3.20 14.44
1,LDichloroethylene__ 1.3j,2 1.20 9.09
transil ,2...dichloroethylerie 2. 96 2.60 12.16
DichM6rornetharie _____ 4.72 2.30 51.27
1,2 '.Dichlorop roparle___ 3.18, 2.60 18.24
1,3...Dichloropropyiene__ 0.47 0.44 6.38

z- -- 2-2-Tetr-achoro-cetha-rie_ 4.04 3.40 15.84
1,1,1,2_Tetrachioroethane_ 4.83 4.20 13.04J
Tetrachl1oroethy lene____ 5.06 4.40 13.04
1,1,1 _richloroethaie_ _ 2-.77 2.40 13.36
1,1,2,.Trichloroethane__ 4.42 4.50 -1.81
Trichloroethylene_____ 4,-06 3-.60 11.33
Trichiorofluornetharie___ 0.78 0.58 25.64
Trichloroprolane 3' 308, 3.00 2.60

Vinyl chloride - 1.84 0.00- 100.00

7,



L OLAT-ILE CONTINUINb CALIBRATION 'CHECK

LcibNaimeEN94NEERINd' StCIENCE______ Con, r-act:________

Li Lab Code:.____ Case No..:. SAS No.,-___ SDG No.:__

Irtstrrcieit I ,D.:- -Ca I ibrationi Date(5): ___

LAB FILE lb: ;kRF' 50 21 .k 9 4

U t-bmPOUND 'RRF -,RRkF 5 0

Chiloroberizehe_______ 4.74 5.'04 6-.24
_______loroenn !5. 79 4,.01 5.7

1,3_Dic~h'16robeien'e 4.18 4. 42 5.68
1,4_Dickorbeizerie___ 3.3F5 3.5 5- -584
Ethyl -Berizerie_______ 3.10 3.20 _57 9
T~diuere . 3.-5 5 3.87 8.90

X'y eres ~..10.40 10.97 9 .'00

17.
UOAIECNIUN AIRTO HC
LatNin:Cntat
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E S 600 BANCROFT WAY
BERKELEY. CALIFORNIA 94710

ENGINEERING-SCIENCE, INC. (415) 548-7970

Job No.: OROO1

Client: ES Oak Ridge
Attention: Bill Hayden
Address: 710 S. Illinois Avenue

Suite F-103
Oak Ridge, Tn. 37830

Project: Duluth ANGB

Attached are the analytical reports for the water samples received
by this laboratory on 9-28-88.

Sample Preparation Data

Laboratory Client Date Date* Date Date*
I Sample No. Sample ID Test collected extracted analyzed 2nd col.

88092776 DANGB-TB16 8010 9-16-88 10-05-88 10-07-88
88092776 DANGB-TB16 8020 9-16-88 10-05-88 10-07-88
88092777 DANGB-4-SL16-SW1 BA-I 9-27-88 11-02-88
88092777 DANGB-4-SL16-SWI CD-F 9-27-88 10-31-88
88092777 DANGB-4-SL16-SW1 CR-F 9-27-88 10-22-88
88092777 DANGB-4-SL16-SWi PB-F 9-27-88 10-22-88
88092777 DANGB-4-SL16-SWI 418.1 9-27-88 10-12-88 10-21-88
88092777 DANGB-4-SL16-SWI 8010 9-27-88 10-03-88 9-30-88
88092777 DANGB-4-SL16-SW1 8020 9-27-88 10-03-88 9-30-88
88092777 DANGB-4-SL16-SWI 8080 9-27-88 10-03-88 10-25-88
88092777 DANGB-4-SL16-SWl 8270 9-27-88 10-03-88 11-11-88
88092778 DANGB-3-SL10-S1 AS-F 9-27-88 10-21-88
88092778 DANGB-3-SLIO-SWI BA-I 9-27-88 11-02-88
88092778 DANGB-3-SLIO-SWI CD-F 9-27-88 10-31-88
88092778 DANGB-3-SLI 0-SWI CR-F 9-27-88 10-21-88
88092778 DANGB-3-SLIO-SWi HG-C 9-27-88 10-22-88
88092778 DANGB-3-SLIO0-SUi PB-F 9-27-88 10-24-88
88092779 DANGB-3-SL9-SW1 AS-F 9-27-88 10-21-88
88092779 DANGB-3-SL9-SWI BA-I 9-27-88 11-02-88
88092779 DANGB-3-SL9-SWI CD-F 9-27-88 10-31-88
88092779 DANGB-3-SL9-SWI CR-F 9-27-88 10-22-88
88092779 DANGB-3-SL9-SWI HG-C 9-27-88 10-22-88
88092779 DANGB-3-SL9-SWi PB-F 9-27-88 10-24-88
88092780 DANGB-3-SL8-SWI AS-F 9-27-88 10-21-88
88092780 DANGB-3-SL8-SWI BA-I 9-27-88 11-02-88
88092780 DANGB-3-SL8-SWI CD-F 9-27-88 10-31-88
88092780 DANGB-3-SL8-SWI CR-F 9-27-88 10-21-88
88092780 DANGB-3-SL8-SW1 HG-C 9-27-88 10-22-88
88092780 DANGB-3-SL8-SWI PB-F 9-27-88 10-24-88

* If applicable

88-Al-DULU0393 I CL-FRMO1

A SUBSIDIARY OF THE PARSONS CORPORATION



- - - - - --- ,CASE NARRATIVE-
Q(JAITT CONTROL RESULTS S-'.IMARY I

'SAMPLE NO(,8)-.,; 88092776-8809277
WORK -ORDERg N0.: 1056

These water sam6-1es tw-re teceived' at the ES Berke-ee; La'boratory
bn 9-;-'8-8-. they ; ere r ec ei3.v. d c~ld an6 intacE-.

88-AI-,DULUO394 1 CLN-F RXO 2



ENGINEERING-SCIENCE INC. PAGE 1.

L 12/13/88

ANALYSIS REPORT

I K ORDER NUMBER: 1056
tab000000440 APOE

WORK ORDER DATE 09/28/88 Lab S p'r'isor.

L jEPORT DATA: CLIENT -DATA:

-S OAK RIDGE/DULUTH ANGB ES-OAK RIDGE/DULUTH ANGB ( 1314)

710 S. ILLINOIS AVE. STE. S103- 70S.-ILE]NOIS AVE. STE. S103

[-)AKRIDGE, TN-, 37830 OAK RIDGE, TN- 37830

'ILL HAYDEN,

# OF REPORT COPIES: 1

ONTRACT'/,PO # : ORO01
CONTACT : BILL-HAYDEN

t615)-481-3920

kASK: 2, UNITS: mg/L-

DANGB-4-SL16- DANGB-3-SL1O- -DANGB-3-SL9- DANGB-3-SL8-

Swi SWI SWi SOi
fEST COMPOUND 88092777- 88092778- 88092779 88092780

f CID. DIG :FLAME NA NA- NA NA-

iCID DIG FURNACE NA NA' NA NA-

ARSENIC <0.01 <0.01 <0.01,

BARIUM <0.2 <0.2 <0.2 <0.2

ADMIUM <0.005 <0.005 <0.005 <0.005

iHROMIUM <0.01 <0.01 -<0.01, <0.01

MERCURY, <.0002 <.0002 <.0002

',EAD <0.005 <0.005, <0.005 <0.005

I

ND - Not Detected.

II



ENGI9EEkING-SCiENCE INC. PAGE 2.

12/13/88

ANALYSIS REPORT

)8 NMBER ZB00000604400 APPROVED-BY

)RK ORDER'bATE .: 09/28/88 'Lab Supervisor

:PORT DATA:' CLIENT DATA:

OAK RIDGE/DULUTHANGB ES:OAK RIDGE/DULUTH A NGB( 134)

,0 S. iLLINOIS.AVE. STE. S103 710-S. ILLINOIS'AVE. STE. S103

,KRIDGE, TN 37830 OAKRIDGE, TN 37830,
LL HAYDEN

OF-REPORT COPIES: 1

)NTRACT /-PO-# : OROOl
)NTACT : BILL HAYDEN

(615)-481 3920

%SK: 3, UNITS: mg/L

DANG-4zSL16-

SW',
:s COMPOUND. 8809277

18.1 PETROLEUM HYDROCARBONS <1

N1

'I

* Not Detected11

S.U



ENGINEERING-SCIENCE INC. -PAGE 3
12/13/88

ANALYSIS- REPORT

L bRK OR DE R NU MB ER 1066
_8NUMBER, :.'ZBOOOOOO044O APPROVED-§Y

WORK'ORDE R DATE :,09/28/8. Lab Supervisor*

[ LOORT- DATA: CLIEkT DATA:
!"S ,O1AK RIDGE/DULUTH ANGB ~ E§,OAK~RhbGEiDULUTH-ANGB,( 134),

70S LLNSAV.STE..S103 71'.ILLINOIS AVE. STE. S103
Lk IGTN 37830 OAk RIDGE, TN 37830

1LLHYDEN'

# OF:REPORT COPIES: '1

LONTRACT I P0 # : ORO01
CONTA CT :BILL HAYDEN

(615) -481-3920.

L!ASK: 4, UNITS: u4/L, GROUP 8010

FDANGBzTB16 DANGB-4-SL16-
Swi

LrEST COMPOUND: 88092776 88092777

,ENZYL CHLORIDE -ND ND
115 (2-HLORdETHOXY)METHANE ND ND
'61S C2-CHLOROISOPROPYL)ETHER NhD ND
BROMOBENZENE ~ND ND
I2ROMOOI ChLOROMETHANE ND ND
1ROMOFORM 17 ND

BROMOETHANE ND ND
'7,ARBON TETRACHLORIDE ND NDU HLORACETALDEHYDE ND ND
-.HLORAL ND ND
CHLOROSENZENE ND ND
f HLOROETHANE ND ND

JHLOROF0RM 0.20 ND
I-CHLORONEXANE ND ND
2-CHLOROETHYL VINYL ETHER ND ND
IHLOROMETkANE ND ND
JHLOROMETHYL METHYL ETHER ND ND
CHIOROTOLUENE ND ND
IJIBROM0CHL0ROMETHANE 2.6 ND

ISROMOMETHANE 'ND ND
1,2-DICHLOR06ENZENE ND ND
1,3-DICHLOROBENZENE ND ND
,,4-DICHLOR0BENZENE ND, ND
1ICHL0RWDIFLURMETHANE ND ND-
i,l-DICHLOROETHANE ND ND
1,2-DICHLOROETRANE ND ND
;,l-DICHLOROETHYLENE ND NO
IRANS-1,2-DICHLOROETHYLENE ND 5.3

61CHLOR014ETHANE 4.5B 0.503
1,2-DICHLOROPROPANE NO ND

ND Not Detected

st



ENGINEERING-SCIENCE INC. PAGE 4

12/13/88

ANALYSIS REPORT FOR WORK ORDER NUMBER 1056

DANGB-TB16 DANGB-4-SL16-

swi

ST CC4POUND 88092776 88092777

3-DICHLOROPROPYLENE ND ND
1,2,2-TETRACHIOROETHANE ND ND

1,1,2-TETRACHLOROETHANE ND NO

TRACHIOROETHYLENE ND ND

1,1-TRICHLOROETHANE ND ND

1,2-TRICHIOROETHANE ND ND
:ICHLOROETHYLENE ND 0.59

lICHLOROFLUOROMETHANE ND ND

'ICHIOROPROPANE NO ND

NYL CHLORIDE ND ND

-Not Detected



ENGINEERING-SCIENCE INC. PAGE 5

12/13j88

ANALYSIS REPORT

ORK ORDER NUMBER: 1056

..OBNUMBER :ZBOOOOOO0440 APPROVED-BY- __

WORK ORDER DATE : 09/28/88 Lab SuperVisor

'EPORT DATA: CLIENT DATA:

ES OAK RIDGE/DULUTH ANGB ES'OAK RIDGE/DULUTH ANGB ( 134)

710 S. ILLINOISAVE. STE. S103 710 S. ILLINOIS AVE. STE. S103

AK RIDGE, TN 37830 OAK RIDGE, TN- 37830

(ILL HAYDEN

# OF REPORT COPIES: 1

'ONTRACT / PO # : OR001
CONTACT : BILL HAYDEN

(615)-481-3920

.ASK: 4, UNITS: ug/L, GROUP 8020

DAHGB-TB16 DANGB-4-SL16-

SWI

lEST COMPOUND 88092776 88092777

ENZENE ND 1.2

HLOROBENZENE ND ND
1,2-DICHLOROBENZENE ND ND

1,3-DICHLOROBENZENE ND ND
44-DICHLOROBENZENE ND ND

IHYL BENZENE ND ND

TOLUENE ND ND
VYLENES ND ND

IN

ND - Not Detected

I.,



ENGINEERING-SCIENCE INC. PAGE 6

12/13188

ANALYSIS REPORT

;RK ORDER;-NUMBER: 1056
)B NUMBER : ZBOOOOO00440 APPROVED BY

,RK ORDER DATE : 09/28/88- LabLSupervisor

PORT DATA: CLIENT DATA:
* OAK RIDGE/DULUTH ANGB ESOAK RIDGE/DULUTH ANGB ( 134)
0 S. ILLINOIS AVE. STE.. 103 710 S. ILLINOIS AVE. STE. S103
-.K RIDGE; TN 37830 OAK RIDGE, TN 37830

LL HAYDEN

OF REPORT COPIES: 1

)NTRACT / PO # : OROOl
)NTACT : BiLL HAYDEN

(615)-481-3920

SK: 4, UNITS: ug/L, GROUP 8080

DANGB-4-SL16-

:ST COMPOUND 88092777

.DRIN ND

.PHA-BHC NO

"TA-BHC ND
:LTA-BHC ND

,MA-BHC ND
!LORDANE ND
4'-DDD ND

4-DDE ND

4'-DDT ND
'ELDRIN ND
IDOSULFAN I ND

IDOSULFAN II ND

IDOSULFAN SULFATE ND
IDRIN ND

DRIN ALDEHYDE HA

PTACHLOR ND
PTACHLOR EPOXIDE NO

PONE ND
THOXYCHLOR ND
APHENE NO
-1016 NO

-1221 ND

-1232 ND

-1242 ND
-1248 NO

-1254 NO
-1260 ND

Not Detected

li



ENGINEERING SCIENCE page I of 5
r Priority Pollutant Analysis
L Base Neutrals -SW 8270

Matrix: Water

-Date Received: September 28, 1988- Work Order: 1056

Date Reported: December 9, 1988 Job Number: ORO0l

IFOR: ES:bak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
Addre~is: 710 S. Illinois Aye, Suite F-103

r Oak Ridge, TN 37830

Lab Number-: 88092777
[Sample No.: DANGB-4-SL16-

L Swi
Date Sampled: 9-27-88

' Time Sampled: 09:05

' Date Extracted: 10-03-88
Date Analyzed: 11-11-88

Compound Detection ANALYTICAL RESULTS
Limits (dry weight)
ug/L ug/L

1- -- -- -- - -- -- ---o- -- -- -- - -- -- -- - -- ---10- - ---ND- -
1, 4-Dichlorobenzene 10 ND

He xachloroethane 10 ND
Bis(2-chloroethyl)ether 10 ND
1, 2-Dichlorobenzene 10 ND
N-Nitrosodimethylamine 10 ND
Bis(2-chloroisopropyl)ether 10 ND
NNitrosodi-n-propylamine 10 ND
Hexachlorobutadiene 10 ND

j: ,21O.Trichlorobenzene10N
:trobenzene 10 ND
Isophorone 10 ND
Naphthalene 10 ND
Bis(2-chloroethoxy)methane 10 ND
2-Chloronaphthalene 10 ND
Hexachlorocyclopentadiene 10 ND
Acenaphthyilene 10 ND
Acenaphthene 10 ND
Dimethyl phthalate 10 ND

2,6-Dinitrotoluene10N
Fuorene 10 ND
2, 47Dinitrotoluene 10 ND
Diethyl phthalate 10 ND
N-Nitrosodiphenylamine 10 ND
Hexachlorobenzene 10 ND



Priority Pollutant Analysis page 2 of 5
Base Neutrals - SW 8270

Matrix: Water
(continued)

Date Received: September 28, 1988 Work Order: 1056 1
Date Reported: December 9, 1988 Job Number: OR00i

5OR: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
Address: 710 S. Illinois Ave, Suite F-103

Oak Ridge, TN 37830

Lab Number: 88092777
Sample No.: DANGB-4-SL16-

Swi
Date Sampled: 9-2.7-88
Time Sampled: 09:05
Date "Extracted: 10-03-88
Date Analyzed: 11-11-88

iompound Detection ANALYTICAL RESULTS
Limits (dry weight)
ug/L ug/L

Phenanthrene 10 ND
Anthracene 10 ND
Dibutyl phthalate 10 ND
Fluoranthene 10 ND
4-Chlorophenyl phenyl ether 10 ND
Pyrene 10 ND
Butyl Benzyl phthalate 10 19
Bis(2-ethylhexyl) phthalate 10 12 B
Chrysene 10 ND
I-Bromophenyl phenyl ether 10 ND
Benzo(a)anthracene 10 ND
Di-n-octylphthalate 10 14
Benzo(b)fluoranthene 10 ND
Benzo(k)fluoranthene 10 ND
Benzidine 60 ND
3,3'-Dichlorobenzidine 20 ND
Benzo(a)pyrene 10 ND
Indeno(1,2,3-cd)pyrene 10 ND
Dibenzo(a,h)anthracene 10 ND
Benzo(ghi)perylene 10 ND
Benzyl Alcohol 20 ND

i

4I



Priority Pollutant Analysis Page 3 of 5F: Base Neutrals - SW 8270
Matrix: Water
(-continued-)

t Date Received: September 28, 1988 Work Order: 1056
Date Reported:- December 9, 198"8 Job Number: OR001

LFor: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
Address: 710 S. Illinois Ave, Suite F-103Vi Oak Ridge, TN 37830

Lab Number: 88092797
Sample No.: DANGB-4-SL!6-

V SWI
L.:Date Sampled: 9-27-88
Time Sampled: 09:05
Date Extracted: .10-03-88
Date Analyzed: 11-11-88

Compound Detection Analytical Results

Limits (dry weight)
ug/L ug/L

Acetophenone -- * ND
Aniline -- * ND
4-Aminobiphenyi -- * ND
4-Chloroaniline 20- ND
1-Chloronaphthalene -- * ND
Dibenzofuran 10 ND
p-Dimethylaminoazobenzene -- * ND
7,12-Dimethylbenz(a)anthracene -- , ND
a-,a-Dimethylphenethylamine -- , ND
Diphenylamine -- , ND
1,2-Diphenylhydrazine -- , ND
:Ethyl methanesulfonate -- * ND
3-Methylcholanthrene -- , ND
,Methyl methanesulfonate -- * ND
2-Methylnaphthalene 10 ND
1-Naphthylamine -- , ND
2-Naphthylamine -- * ND
2-Nitroaniline 50 ND

13-Nitroaniline 50 ND
4-Nitroaniline 50 ND

N-Nitroso-di-n-butylamine -- , ND
N-Nitrosopiperidine -- * ND
Pentachlorobenzene -- * ND
Pentachloronitrobenzene -- * ND

SPhenacetin -- , ND
2-Picoline -- ND
Pronamide -- , ND!1,2,4,5-Tetrachlorobenzene -- * ND

* EPA has not yet determined detection limits for these compounds.

8?



Priority Pollutant Analysis page 4 of 5
Pesticides and PCBs - SW 8270O

Matrix;.: Water

Date Received: September 28, 1988 Work Order: 1056
Date Reported: De;ct h-er 9, 1988 JobD Number: OR001

FOR: ES:Oak Ridge/Duluth ANGB ATTN:Mr. Bill Hayden
Address: 710 S. Illinois Ave-, Suite F-103

Oak Ridge, TN 37830

Lab Number: 88092777
Sample No.: DANGB-4--SLi 6-

Swi
Date Sampled: 9-27-88
Time Sampled: 09:05
Date Extracted: 10-03-88
Date Analyzed: 11-11-88

Compound Detection ANALYTICAL RESULTS
Limits (dry weight)
ug/L ug/L

Alpha-BHC -*ND

Gamma-BHC -- *ND

Beta-BHC 20 ND
Heptachlor 10 ND
Delta-BHC 15 ND
Aidrin 10 ND
Heptachlor epoxide 10 ND
Endosulfan I -*ND

Dieldrin 15 ND
4.,4'-DDE 30 ND
Endrin -*ND

Endosulf an II -*ND

4,4'-DDD 15ND
4,4'-DDT 25 ND
Endosulfan Sulfate 30 ND
Endrin aldehyde -*ND

Endrin Ketone -*ND

Chlordane 60 ND
Methoxychlor -- *ND

Toxaphene 60 ND
Aroclor-1016 60 ND
Aroclor-1221 60 ND
Aroclor-1232 60 ND
Aroclor-1242 60 ND
Aroclor-1248 60 ND
Aroclor-1254 60 ND

Aroclor-1260 60 ND

*EPA has not yet determined detection limits for these compounds.

_ S.



Priority Pollutant Analysis page of 5
A6id Extrabtables W- SW 82,70

Matrix-:, Water

Date Received: September 28, 1988 Work Order: 1056
)Date Reported: December 9., 1988 Job, Number: OR001

t I
FOR: ES:Oak. Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
Address:710 S. Illinois Ave, Suite F-103

Oak Ridge, TN 37830

Lab Number: 88092777
;Sample No.: DANGB-4-SL16-

SWiI Date Sampled: 9-27-88,
Time Sampled: 09:05
Date Extracted: 10-03-88
Date Analyzed: 11-11-88

I'Compound Detection ANALYTICAL RESULTS

Limits (dry weight)
ug/L ug/L

2-C 1 ND

2-Chlorophenol 10 ND
2-Nitrophenol 10 ND

Phenol 10 ND
2,4-Dimethylphenol 10 ND
2,4-Dichlorophenol 10 ND
2,4,6-Trichlorophenol 10 ND
4-Chloro-3-methylphenol 20 ND
2,4-Dinitrophenol 50 ND
2,6-Dichlorophenol -- * ND
2-Methyl-4,6-Dinitrophenol 50 ND
Pentachlorophenol 50 ND
4-Nitrophenol 50 ND
Benzoic Acid 50 ND
2-Methylphenol 10 ND
3- & 4-Methylphenol 10 ND
2,3,4,6-Tetrachlorophenol ND
2,4,5-Trichlorophenol 10 ND

I-

Analyst Laboratory Supervisor

* EPA has not yet determined detection limits for these compounds.

B = Compound was detected in the blank.
88NOTE: Samples are discarded 30 days after results are reported unless

other arrangements are made. Hazardous samples will be returned

to client or disposed of at client expense.
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I

CASE NARRATIVE
QUALITY CONTROL RESULTS SUMMARY
QC REPORT NO(S).: TPH-W-O062-88

Relative percent difference for the quality control sample exceed
the ES Laboratory limit. A blank spike analysis shows the
laboratory to be in control.

t
I

I,

97



PESTICIDE MATRIX SPIKE/MATRIX SP[KE DUPLICATE RECOVERY

WATER

Job No: ORO0I QC Report No.: 9CP-W-0039-88
QC Sample No.: 88092694

Client: ES Oak Ridve Level (Low/Med): Low

.Accn: Bill Hayden Pate Reported: Ui-11-8 ]
Address: 710 S. Illinois Avenue

Suite F-103

Oak Ridge, Tn. 37830

Project: Duluth ANGB Laboratory Supervisor Approval:

QC Report for Laboratory Sample No(s).: .... _ _______

88092694-88092696, 88092726-88092727

88092765-88092766, 88092772, 88092777

8809280E, 83092721

I Compound A ount Sample Conc. MS Conc. MS % QC

Added In Extract In Extract Rec. f Limits

I (nig) (ug/L) (ug/L) Rec.

Lindane 200 ND 0.196 98 5-1.23

C0 chLor 200 ND 0.239 120 41-131

epoxide I
Aldrin 200 ND 0.253 127* 4C-120

Dieldrin 500 ND 0.532 106 52-126

End3rin 500 ND 0. 475 95 56-121

4,L'-DDT 500 ND 0.35 87 3-1 27

MSD Conc. CC Limits

In Exmr:act MSD % MS %%
-(ug.L) Rec. 1)ec. RRPD J RP REC

Lindane 0.217 109 98 10 15 56-12.':

Heptachlor 0.256 128 120 7 20 40-13:

e poxide

Aldrin 0.251 126* 127* 1 22 40-12'

Dieldrin 0.606 121 106 13 13 52-12'E

Endrin 0.543 109 95 13 21 56-121)

4,4"-DDT 0.518 104 87 17 27 38-127

# Column to be used to flag recovery and RPD values with an asterisk
* Values outside of QC limits

RPD: 0 out of 6 outside limits

Spike Recovery: 2 out of 12 outside limits 9
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LPESTIC[DE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY
WATER

Job No: OROO QC Report No.: OCP-W-0039-38B

QC Sample No.: Blank
Clieit: ES Oak Ri-dge Level -(Low/Med): Low[ Attn: Bill' Hayden Date Reported: !1-11-88

Address: 710 S. Illinois Avenue

Suite F-103
Oak Ridgej Tn. 37830

Project: Duluth ANGB Laboratory Supervisor Approval:

QC Report for Laboratory Sample No(s).:__ _ _______-_

88092694-83092696, 88092726-88092727

88092765-88092766, 88092772, 88092777, 88092806

Compound Anmount Sample Conc. MS Conc. MS % QC

Added . In Extract In Extract 'Rec. , Limits

V (ng) (ug/L) (ug/L) Rec.

Lindane .200 ND 0.169 85 56-123

L eptachlor 200 ND 0.184 92 40-131

e po:,:ide

I Aidrin 200 ND 0.155 78 40-120

Dieldrin 500 ND 0.419 84 52-126

Endrin 500 ND 0.'193 39* 56-121

, 4"-DDT 500 ND 0.385 77 38-127

i .SD C '.c. %:c Li.ni:s

In Exz:lct MSD . MS %

[I I(ugt.. ) j Re c. ?I- Re c. # RPD iYRID I REC

i Mane -0.2T,') 118 85 33- 15 56-123

{ Heptachlor 0.263 132 92 35* 20 40-13t
Sepoxide

Aldrin 0.23i 116 78 39* 22 40-120

Dieldrin 0.608 122 84 37. 18 52-126

Endrin 0.522 104 39* 92* 21 56-121

4,4-DDT 0.567 113 77 38* 27 38-127

I Column to be used to flag recovery and RPD values with an asterisk
Values outside of QC limits

RPD: 6 out of 6 outside limits

Spike Re,-overy: I out of 12 outside limits 101
-. n,~,. .01



PEST [C I)E. METHOD BLANK SUMMARY

Job No. ORO01F Lab t . . n; 1ig S.: .1,.,f "
Lab S:,nple No.: 3Lnk

c ielc: ES Oak Rid.
,At tn-i : Bil Haydei Ma U : Soi I
Addrss! 710 S. Ilinois Avenue Level (low/med): Low

Suite F-103 Extractcion:
.Oak Ridge, Tn. 37830 (SepF'Cont,/Sonc),: Sonc

Date Reported: 11-03-88

Project: Duluth ANG3

Date Extracted: 10-03-838-
Date Analyzed (l)-: 10-25-88 Date Analyzed (2): 10-25-88
Time Analyzed (1): 03:10 Time .Analyzed (2): 22:06
instrument ID (0: 5890 #'2 IfistrmentID (2): 5880
GO Column !D (I)-; OV-1 CC Column ID (2): Mixed

This Method Blank applies to the following samples, MS' and '.SD.

EPA Samle Lab Sa le Date -:=.b Sample Da e

I .o ID (1) Analyzed I ID (2) A._:___.7 Z_ e

8809-77 10-25-88 88092772 10-26-88
- 88092777 10-25-88
- -88092806 10-25-88

I I

lot
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CASE NARRATIVE
QUALITY CONTROL RESULTS SUMMARY
QC REPORT" NO.: OCP-W-0039--88

[ QC REPORT NO,,: OCP-W-0039-88B

Analy is- of matrix spikes resulted in. recoveries for aldrin that
were slight.y above EPA recommended limits: Subsequent analysis of
spiked blans resulted in poor precision for all spiked compounds ,
a1 .:hc U.h z recoveries were within limits for all but endzin in one of
the two spt',ed blanks. The analytical data associated' witi these
anaves wer.2 closely examined. No errors or problems were found.

Heptacilor epoxide was inadvertently used instead of heptachlor in
the mitrix spiking solution.

{ 'Endrin aldehyde and Kepone were not recoverable becau se they were

removed b-. the alumina column clean-uD used on these samples.
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5B
SEMIVOLATILE ORGANIC GC/MS TUNING AND MASS

Li CALIBRATION - DECAFLUOROTRIPHENYLPHOSPHINE (DFTPP)

a1 Name: Engineering Science Contract:

Lab Code: Case No.: SAS No.: SDG No.:

Lab File- ID: >T111-1 DFTPP Injection Date: 11/11/88

Instrument ID: 70 1 DFTPP Injection Time: 14:18V
U1° % RELATIVE

m/e I ION ABUNDANCE CRITERIA ABUNDANCE

UL 51 I 30.0 - 60.0% of mass. 198 ... 54.6

68 i' Less than 2.0% of mass 69 .... I 0.-0( 0,.0)1j
- 69 I Mass 69 -relative' abundance - 68.

70 1 Less than 2.0% of masE' 69 1 0.0( 0.0)11
U 127 1 40.0 - 60.0% 6f mass 198 47.9-
197 I Less than 1.0.%.of mass 198 0.0
198 I Base Peak,, 100% relative abundance. - 100. -I

L199 I 5.0 - 9.0% of mass 198 - - " 7.2 I
1 275 I 10.-0,- 30.0% of mass 198 - I 15.8 I
j 365 1 Greater than 1.00% of umass. 198 I 1.15 I

441 I Present, but less than mass 443 I 6.4 I
-442 I Greater than 40.0% of mas s 198 -[ 44.1 I

,11 443- - 17.0 - 23.0% of mass 442 I 8.6( 19.6)21

V 1-Value is % mass 69 2-Value is % mass 442 I

I HIS TUNE APPLIES TO THE FOLLOWING SAMPLES, MS, MSD, BLANKS, AND STANDARDS:

LAB I LAB DATE TIME I
I SAMPLE ID I- FILE ID I.ANALYZED I ANALYZED I

011 60 ug/ml BNA STD >,S0484 I i/11/88 1 14:39
021 88092777 AC iml I >S0485 1 11/11/88 1 16:13 1
031 88092777 BN Iml I >S486 1 11/11/88 17:1,3
041 88092806 AC MS Iml I >S0487 I 11/1-1/88 1 18:11 1
051 88092806 BN MS lml I >S0488 I 11/11/88 1 19:10 '
061 88092806 AC MSD Iml >S0489 1 11/11/88 1 20:10 1
071 88092806 BN MSD Iml >S0490 I11/11/8 21:09 1
081 88092629 iml >S0491 11/11/88 22:08-
091 88092630 iml >S0492 11/1'1/88 2-3:08
101 88092631 Iml >S0493' 11/12/88 1 0:06,I
111 88092632 Iml >S0494 11/12/88 1:05 I
121 88092633 iml >S0495 11/12/88 2:05
131__ _ _ I__ _ _ _1- -- -
141 1 _I-I'- ___
151 I I

F161 __ _ _ _ _ _ _ _ _ _ _ _I I -- 1 1
171 -- __ -. 1 I
181_ I I 1

- i91 _ _ _ _ _ _ _ I , I- _ _

201 I - I _
211 I I-I
22-I II - II

Fpage 1 of IF

i.FORM VSV -1/87 Rev.
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File >T1111 50NO'DFTPPo Scan ,80
BpkiAb '100. NRMENH, 5.01 min.

0 o 60 40 440

-90' A

8 80

619

7 6

60- '760.

127 442':

: 255 :

4C 46~

3 0

20 275 20

-18I
1¢ J 141 a23 10

s0 120 160 200 240 280 320 360 400

:ila: >TIlI) Scan 80 Retn. time: 5.01

M/z Int. LIz, Int. i/z Int. M/z Int. m/z Int.

43.10 3.032 83.10 2.259 122.95 1.790 175,05 .973 225.10, 2.520
44.10 2.850 84.00 .547 124.05 .278 175.95 .582227.00 4.170
50.10 13.510 85,10 1.38 125.05 .643 !76,95 .504 229.00 .573

51.10 54.587 87.10 .626 127.05 47.932178.95 3.319 244.00 7.715
52.10 3.067 93.00 4.813 128.05 4.301 180.05 1.833 245.10 .643
55.10 2.850 94.00 .261 129.05 21.0341i81.05 .791 246.00 I.364

56.00 2.302 95.10 .782 130.05 1.972 185.05 1.746 255.00 37.472
57.10 6.090 96.10 1.607 132.95 .626 186.05 10.382 256.00 5.786
61.10 .321 97.10 .860 135.05 2.294 186.95 3.154 258.00 1.937

62.00 -.313 98.00' 3.475 137.05 .973 191.95 .921 264.90 .443,
63.10 1.668 99 0 3.467 141.05 2.250 196.10 3.354 273,00 .860
65.00 1.173 101.00 2.085 142;05 ,608 198.00 100.000 274.05 2.789
67.20 .8084102.90 .912 146.95 1.694 I9.00 7.246 275.05 15.812
69.00 68.488 104,00 1,234 147.95 2,068 201.50 .304 276.05 2.415
71.10 .886 105.00 1.807 149.05 .434 203.10 .295 277.05 1.277

73.10 2.042 1O00 .565 153.05 .261 204.10 2.745 296.05 3.849
74,10 4.883 107.00 13.076 155.05 1.129 205,10 4.448 30305 .235
75.00 7.672 108.10 2.242 156.05 1.937 206.10 16.864 323.05 1.121

76.10 3.067 110.00 34.136 157.25 .217 207.10 5.699 333.95 .617
77.10 53.414 111.00 5.239 161.05 .817 208.10 1.573 365.00 1.147'
78.10 4,118 112.00 .356 165.05 1.043 211;00 ,' 86 423.00 2.632

79.10 3.779 116.10. ;152 166.01 .88 217.00 4.492 424.00 .539
80.10 2.789 117.00 8.054 167.05 4.770 221.10 6.108 441.05 6.412
81.00 4.700 11? .05 .269 162.05 1,877222.90 1,277 442.05 44.118

82.10 1,703 122.15 .660 174.05 .860 224.00 9.841 443.05 -8.645 i

10* _



Co~tinuih ngCaibration Check

liSL Coapound'

' CaseNo: Calibrationf Date: 11/11/88.

Contractor.:, .5tbCt,,F !me: 14:39.

Contractlio: LaboratorylD: SO484

Instrument ID; 'Initial Calibrition7Date:,10/,/B89

ftiwf for SPCC is- Maximum ZDiff 'forrCCC is. X.

Compound RF RF %Diff CCC SPCC

H-Kitroso-Dip.!thylamine .90169 .83865 6;99
~- 2-Fluorophendi' 1.15802 1.37235 -18.51L bis(2-thloroethyl)ether 1.11892 1,16123 3.'78

Phenol 1.41657 1.67480 18.23
Phenol;-d5 1.22488B 1.32021, 7.78

S Aniline .54193 .43421 19.88*I 2-Chlorophenol 1.23175 1.36217 10.59
1,3-Dic~lorobenzene . 1,47535 1.44648 1.9 ,6

r 1,4-Dichlorobeinzene 1.40530 1,42097 1.12
V Benzyl Chloride - -

Benzyl Alcohol .72906 .50060 31.34
i,2-Dichlorbbenzene 1.32240 1.45594 10.10
2-riethylphenal 1.17367 1.854 '89 58.04

I 3-&-4-Iiethylphenol 1.07139 1.50118 40.12
bis(2-chloroisopropyl)Ether 2.15627 2.76679 28.31
HNitrose-DI-n-Propyiaine .84050 .94590 12.54 '

Hexachloroethane .53840 .62120 15.38
DibrooChloropropane - - -

H itrobenzene .40312 .43644 8.27
8itrobenzene-dS .39137 .44340 13.29
2-Nitrophenol .24657 .26754 8.50
Isophorone .74170 .86589 16.74
bis(2-Chloroethoxy)t.ethane .49386 .57438 16.31

I 2,4-Dizmethylphenol .34849 .38946 11.76
Benzoic fid .29725 .35468 19.32
2,4-Dichloropbenol .56733 .58993 3.98 *U 1,2,4-Trichlcrobenzene .36913 .34281 7.13
Naphthalene .94589 .32347 2.3?L 4-Chloroaniline .36309 .33540 7.63
Rexachlorobutadiene .20283 .17445 13.99 a
4-Chloro-3-Iiethylphenol .31360 .36109 15.14
2-tethylnaphthalene .56397 .56695 .53

RF -Response Factor from daily standard file at 60.00 mg/1

Ii RF -Average Response Factor from Initial Callbration'Form VI,

L %Diff - X Difference from orilinal average or curve

CCC - Calibration C heck Compounds () SPCC -System Performance Check Compounds "

[IFort VII Page 1 of 3

109



Continuing Calibration.Check, '1
HSL Compounds-

Cont~a t~ffq:Labbratory -!D:->S0484 !

Instrument'ID: 'Initial Caliiatibn.-atei: WW188

Kin!iumRF'for SPCC is 'Maximum %.Diff for CCC is t'

Compound RF 'RF "Diff CCC SPCC

Hexachlorocyclopentadiene .29568 .33217 12.34 "

24,6-Trichlorophenol .42280 .34961 17.31 '

2,4,5-Trichlorophenol .52897 .55226 4.40
2-Fluorobiphehyl 1.27220 1.0?379' 14.02
2-Chloronaphthalene 1,23784 1.16363 5.99
2-Nitroaniline .47288 .54552 15.36
Dimethylphthalate 1.40629.35349 3:75
2,6-binitrotoluene .374,15 .39041 4,35
Acenaphthylene 1,68918 1.60520 4.97
3-Hitroaniline .44557 .50246 12,77
2,4-Dinitrophenol .11898 .16456 38.31 .
Acenaphthene 1.13011 .98671 12.69 '
Dibenzofuran 1.64131 1.52070 7.35
2,4-Dinitrotoluene .28418 .31976 1252
4-Hitrophenol .28450 .30530 7.31 **
Fluorene 1.12850 .89212 20.95
Diethylphthalate 1.20939 1.00105 17.23
4-ChlorophenVi-pheiylether .59183 .55115 6.87
4-Hitroaniline .35956 .38543 7.20 )

2,4,6-Tribromophenzl .21023 .18355 12.69
1,2-Oiphenylhydrazine -

A)pha-BHCBeta-8KC-

Gam=a-BHC
Delta-BBC
Heptachlor --
ldrin - -

H-Nitrosodiphenylafine .40286 .48342 20.00
4,6-Dinitro-2-tlethylphenol .10514 - -

4-Bromophenyl-phenylether .21301 .21403 .48
Hexachlorob-nzene .26273 .24826 5.51
Pentachlorophenol .14536 .-13049 10.23
---------------------------------------- -----------------

RF Response Factor from daily standard file at 60.00 mg/L

RF Auerage Response Factor from Initial Calibration Form UI

ZXiff - X Difference from original average or curve

CCC Calibration ChecL Compounds (') SPCC - System Performaice Check Copounds {1*)

Form VII Page 2 of 3
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Continuing.Calibration Check
HSL. Copounds.

" oCase o: Calibration Date:11/11/8.

-Contractor:- , . Tikei' 14:39,
'a I k - -- . . ------------------- .

p Contract No: LabotatoryDV: >$0484'

instrument ID:' .. 'Initoiai'Calibration Date: 10/'

Minimum RF for SPCC is Maximum.% Diff for CCC is Z

RoFpound, - RF' Ziff CC:S ,PCCt

Phenanthrene 1.034311.01533 1.84
Anthracene 1.05155 1-.12098 6.60
Oi-n-Butylphthalate 1.5056 1.73472- 14.29
4,4'-Oibromobiphenyl - -

- Fluoranthene 1.19047 1.18648 .34 '

Heptachlor Epoxide - -

Endosulfan 1, - - --

4,4'-DQE - - -f Dieldrin - -

Endrin - - -

4,4'-DD - - -[ Endosulfan Ii - - -

Endrin Aldehyde - - -

4,4'-DDT - - -

Endosulfan Sulfate- - -

Dibutylchlorendate - - -

Benzidine .04023' .07419 84.41
Pyrene 1.56086 1.49911' 3.96I Terphenyl-d14 1.05B35,1,01758 3.85
Butylbenzylphthalate 1.03390 1.12290 B.61
3,3'-Dichldrobenzidine .13689 .21808 59.31

r Chrysene .99655 1,04078 4.44
Benzo(a)Anthracene 1.10407 1.17226 6.18
bis(2-Ethylhexyl)Phthalate, 1.21073 1.35675 12.06
Di-n-octylphthalate 3.40275 3.26459 4.06

I Benzo(a)Fyrene 1-.32098 1.33341' .94
Benzo(b)Fluoranthene 1.60850 1.52187 5.39

Indeno(1,2,3;cd)Pyrene .96800 1.20132 24.10I Dibenzo(a,h)Anthracene .87481 1.02348 16.99
Benzo(k)Fluoranthene 1.44370 1I8126 4.33
Benzo(g,h,i)Perylene .89761 1.05445 17,47

-................... ------- ------- ---- ----
RF - Response Factor from daily standard file at 60.00 mg/L

RF -- verage Response Factor from-Initial Calibration Form VI

U %Oiff - X Difference from original average or curve

CCC Calibration Check.Compounds (') SPCC - System Performance Check Compounds (")

Form VII 'Page 3 of 3
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8B
SEMIVOLATILE INTERNAL STANDARD AREA SUMMARY

,ab Name: Engi.neering Science Contract: ,_ U]
ab Code: Case No.: SAS No.: SDG No.: __ .

,ab File ID (Standard): >S0484' Date Analyzed:11/ii/88

nstrument ID: "70 1 Time Analyzed: i4:39

1 ~ 1ISl(DCB') I I IS2(NPT) I -I1S3-(-ANT) I
I AREA #1 RT I AREA #1 RT ,AREA # RT

I I I I I I . .
1 12 HOUR STD] 73053. 1 9.171 260804. 1 12.1.91, 14-4222. 1 18.251
'I I II = . .I ....
I UPPER LIMIT! 146106. 1 521608. I I 288444. 1

I LOWER LIMIT! 36526. 1 1 130402. 1 1 72111. I

I SAMPLE
I NO. I

011-88092777 AC 1 64115. 1 9.161 231189-. 12.751 119090. 1 18.231
02188092777 BN 1 67552. 1 9.151 236966. 1 12.741 121649. 1 18.231

03188092806 AC 1 61126. 1 9.161 231519. 1 12.751 120916. I 18.231
04188092806 BN 1 50892. .1 9.161 195610. 1 12.751 102465. 1 18.221
05188092806 AC 1 51136. 1 9.161 188545. 1 12.74! 98087. 1 18.221
06188092806 BN I- 52682. 1 9.161 197680. 1 122751 107095. 1 18.231'
07188092629 ImlI 41013. 1 9.171 154446. 1 12.74! 78279. 1 18.21!
08188092630 Iml 46466. 1 9.16! 166721. 1 12.74 88504 18;221
09188092631 ImlI 52526. 1 9.17! 198634. 1 12.74! 104904. i 18.221
10188092632 Iml 23768. * 9.171 109421.* 12.75! 58660.* 18.22]I
11188092633 Iml! 28240.* 9.i7! 121354.* 12.75! 64593.*! 18.221

131 - _ 1
1,4

17 1111 1
.181
191I .
20 1 1 1 - 1
21 1J]
22 I I ___

IS1 (DCB) = 1,4-Dichlorobenzene-d4 UPPER LIMIT = + 100%
IS2 (NPT) = Naphthalene-d8 of internal stansard area.
IS3 (ANT) = Acenaphthene-d8 LOWER LIMIT = -50%

of internal standard area.

#Column used to flag internal standard' area values with an asterisk

.)age I Of I
FORM VIII SV- 1/87 Rev.I_ _ _ _

____________________ ________________________ ________________ _________________________ _______________ ________________________ ______________



8C
- SEMIVOLATILE INTERNAL STANDARD AREA SUMMARY

Lab Name:Engineering science Contract:_______

Lab Code: ES01 Case No-.:, SAS No.: SDG No.:

ijjab File, ID (,5tandard,: >S0484 Date Analyzed: 11/81/68

L nstrunent ID: 70 1 Time Analyzed: 14:39

I I iS4(PHNj 'I, IS5'(CRY) i I SS3(PRY) I IL [ [ AREA #.I RT I AREA #1 RT' I AREA #1 RT I

C I 12 HOUR STDI 21622,5. I 22,.88,1 166449,' I 31.361 12868. I' 37.38].

I UPPER LIMITI, 432450. I ! 332898. I [ 257376. 1 I

L ILOWER LIMITI 108113. I 83225,. 1 64344.

I EPA SAMPLE I 1 "I I
I NO . I III

01188092777 AC I 177835. 1 22.87,1 122.938. I 31.321 73989. I 37.321
02188092777 BN I 189171. 1 22.861 136228. 1 31.301 78152. 37.281
0318809,2806 AC I 184794. I 22.881 156091. 31.301- 101808. 1 37.311
04188092806 BN I 166669. 1 22.871 134-582. 1. 31.311 82947. 1 37 291
05188092806 AC I 146007. 1 22..87I 120624. 1 31.301 85667. 1 37.281
06188092806 BN 1 168050. 1 22.861 130393. 1 31.31! 74733. 1 37.281
07188092629 ImlI 121974. i 22.85A 89544. i 31.31! 62845.*I 37.301
08188092630 imll 142703. 1 22.85] 109903. i 31.29! 82245. 1 37.30
09188092631 iml 166261. 1 22.86! 129522. I 31.30! 92814. 1 37. 29
10188092632 imlI 97227.*I 22,.86!1 86150. 1 31.30! 65240. 1 37.321
11188092633 ImlI 10501,0,.,1 22.871 90832. 1 31.3-1 64180.*I 37.321
121 I I__ 1 1_1S131

161
S171

181
191,
201,
21 1I . I
221 _ _ I

IS4 (PHN),= Phenanthrene-di0 UPPER LIMIT = + 100%
IS5 (CRY) - Chry~ene-d12 of internal stansard area.IS6 (PRY) = Perylene-d12 LOWER LIMIT _- 50%

of internal standard area.

-i # Column used to flag internal standard area values with an ast-erisk

page I of 12FORM VIII SV-2 1/87 Rev.

21(_ _ _ _ _ _ _ _I_ _ _ _ _ _ _I_ _ _I_ _ _ _ _ _

221 ________________I ______________I ________ I>I ________ I _____________ I ________



" nstrurment ID. :VOC-RL Calibration Date(s.):_I0/3/89___ 9/14/89 j
.JJ

I' 'LAB .FILE ID: RRF10=55__....__ RRF20= 56-
:RF50:__57 FRRF1O0-- . 58' RRF200= @ 9

COMPOUND -RRF1O RRF26 kRF5O RRF100 RRF2'00 RRF ;.RSD-
Bernzyl" 6h-lorde____ 5.21 4.65 4.05 3,.70' 4.56', .4.43 13.1

bi5 (.2-.choroethoxy,)
-methar,_ e0.09 0.12 0.12 0.14 0.1-2 0.12 15.16

bii (2-choroiSopropyl
ether 0.09 0.12 0.12 0;1-4 0.12 0.12 15.16

Bromoberzene_ _ 3..10. 3.02 3.45 2 .94 2.87 3..08 7.35
Bro modichlbromethar, e_ _ 4.35 4.90 4.10 4.30 4.10 4.35 7.54
Bromofor. m 3133 3.10 3.40, 3.40 3.40 3.33- 3.91
Brommethar__,  0.70 0.64 0.28 0.29 0.25- 0. 43 50 .65
Carbon tetrachloride 4.95 5.50 4-80' 4.90 4.60 4.95 6.78
C'h] or6acetaldeFyde_ _ 0.07 0.08 0.08 0.,07 0.05 0.07 17 .50'
Chlorobenzene_ 1.25 1.20 1.30 1.-30 1.20 1 .25 4-A0
Chloroethare 1.10 1.08 0.63 0.55 0.29 0.73 48 21
Chl.oroform 4.23 5.20 4.0,0 3.90 3.80 4.23 13-.43
1-Choroh&xane '0.80 0.80 0.94 0..79 0.79 0 .82 7.89
2-Chloroethyl v inl ether_ 0.09 "0.12 0.12 0.14 0.12 0.12 15 .16

ChIororethane 2 .11 1 .21 2.21 1 .76 1.90 1.84 21.36
'Chloronuethyl meth-yl ether_ 0.02 0 .02 0.03 0.02 0.03 0.02 22.82
Or_, pCh'lorotolueres- 3.60 3.45 3.67 3.110 2 .87 3.34 10.24
Dibrombchloromethane 4.20 4.20 4.10" 4.30 4.10 4.18 2.00
Di-,rorromethare____.. .. 2.95 2.94 .,.42 2.95 3.03 3.06 6.72
1,2_Dichlorobenzere 1.88 1.80 1.90 2.00 1.80 1.88 4.42
1,3_Dich-Ioroberzere 1.73 1.70 1.70 1.80 1.70 1.73 2.5]
l,4_Dichlorobenzene 1 .70 1.80 1.70 '1 .70 1.60 1.70 4.16
Dichlorodifluormethane. 0.59 0.77 0.44 0.42 0.49 0.54 26.46
1,1_Dichoroethare 3.10 4.60 3.00 2.60 2.20, 3.10 29.39
1,2_Dichloroethare 3.20 3.,90 320 2.80 2.90 3.20 13.44
1,1_Dichloroethy-lene 2.28 2.30 2.30 2.30 2.20 2.28 1.90
trans_,2_dichloroethylere 5.15 10.32 5.30 2.90 2.40 5.15 58.39
Dichloromethane 33.03 89.44 34.00 6.50 2.60 33.11 **'***
1,2_DichloroproFane _ 2.83 3'.T 20 2.70 2.80 2.70 2.83 -5.80
1,-_DichloropropyTene 0.48 0.47 0.54 0.45 0.43 0.47 8.77
1,1,2,2_Tetra6hl6roethare_ 3.78 4.00 3.'80 3.80 3.50 3.78 4.73
1,1,1,2_Tetrachloroethaine_ '5.32 4.93 5.25 4.40 4.25 4.83 1-0.08
Tetrachloroethylere 4.70 5.30 -4.60 4.60 4.30 4.70 7.82
1,1,1_Trichloroethanie 2.88 3.20 2.80 2.80 2.70 2.88 6.68
1,1,2_Trichloroethane, 3.'91 5.38 5.19 3.91 3. 69 4.42 18.14
Trichloroethylene 3.80 4.10 3.70 3'.80 3 .60 3.80 4.92
Trichloro'f-luormethane_ 1.18 1.23 1.10 1.20 1 .20 1.18 4.07
Trichloropr'opane 3.10 3.02 3. 45 2.95 2. 87 3.08 7 .30
Vinyl chloride 2.11 1.2,1 2.21 -1.76 1.90 1.84 21.36
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"- LATIL ORGANICS: INITIAL 'CALIBRATION -DATA

LabNam6:ENGINEERING, SC:IENCE________ Contract : _

Lab -Code= _ Caie No.:. SAS No,.: SDG No.:

Instrument -ID .:VOc___ C-a.ibra tion -Date(s-)1/)/89

'AB F'ILE ID: RRF 10D: 55 RRF 20 56"
RRF 50= _____ -RRF10= 5 8 : - RRF200 -  59

COMPOUND RRF1O RRF20 RRF5o RRF100 R RF.200 R'RF

Benzene_.... 4.46 -5.02 4.51 6.6'8- 6.09 5., 3'F
Ch-ror6benzene____ 7.32 -. 84 7.12 7.54 7.04 7.37V 1,2 Dichloeobenzene 4.83 6.76 5.79 "6.Q4 5.57 5.,.80
1,3-Dlchloobezere . 5.47 7.39 -6.,55 .6.90 6.50 6.56

,4_D i ch 1 orbenzene. 4.,-41 5.91, 6 5- .85 5,23 5.29
" Ethyl- Benzene- 4.01 -5.48 4.90 4.9 ,  4_71 *4.'81

Toluene______._ 6.1-9 7.1-0 6.08 -6.02 5.56, 6.19
Xylenes 16,66 18.23 16.0-3 16:58 1,5.78 16.65

[I

:1,



OL~ATTIFE CONTINUING CALIBRATION, CHECK

:LabName: -. Contract:___

Lab. 5Code: ____Cas.e Au. ____SflS No.: ___

ITriteurent IDVOCAL______ CalV-itra6t-io Date(ls) :-1-0/5/~

LRB.:FILL I D:8B7,,:88 h ... I it-. C6A i: b.., Date(,sj---i/.3

CAMF DRRF R RF 0-O

Benzyl' c)itlride___ _ 4-.43 6.10 -37 .70
his (2 -6'horo~thoxy')
me tharne__________ 0.12 10 0.0 0.
~bi Y2-h~roisoprop,-1
,ether ~ .0.1,2 1 0,0_0 0
rrbe-hzeri& 3.,08 3 .24 -. 1

-E-romodi'chlororrlethane___ 4. 3.5- 4A 0 -5-.75
E r. 6 io fon r- 3- 3,3 3.10 .6.191
Srorfornethane' 0.43' - 0.00 100.00
Carbon tetrach'1bride ,4.,95 4.10 17. 17
Ch16roacetaldehyde____ 0.07 100.00
Chiorobeijzene_______ 1.25 1.10 12.00
Chloroethane________ 0.73 0.00 100.00
Chlo r of orm . 4.23 3.5-0 17.26

1-hoohx~e______0_ 0. 82' O.80 2.44.
2-ChioroethVl v inyl ether_ 0.12 100.00
Chloromiethari________ 1.84 0.00 .100.00
Chioromethyl1 methyl ether_ 0,.02 100.00
o_,mri,& p .Chloroto1luenes _ 3.34 3,:10 7.19
Dibromochloromethaie__ 4.13b 3.90 6.70
Dibromorfetharne-______ 3 .06 2.96 3.27
1,2_Dichlorobenzerie 1.88 1.0 4.26
1,3_Dichlorobenizerie 1 .73 '1 .60 7 .F11
1',4Dichloroberizene____ 1.70 1.60 5.88
Dichiorodifluormetharie__ 0-.54 100,00
1,lDichloroeithaie____ 3. 10 2.40 22.58
1 ,2.Dichloroethane____ 3.20 3.00 6.,2F5
-1,1_Di~ch1oroethylerne___ 2 .'28 170 25.44
trans_1,2_dchorothVleie 5.15 3.30 35.92
D ich lorornethane ______ 4.72 14.00 -196.61
1,2..Dichoropnopane 2.83, 2.60 8.13
1 ,3_Dichioropropylene-, 0.47 -0.46 2. 13
1,4,2,2_Tetrachloroethane_ 3.78 3.50 7.41
1,1,1,2_Tetrachloroethane_ 4.83 4.10 15.11
Tetradhi'or~ethylene. 4. 70 4.10 12.77
1, 1,1_Tr ich 1oroe'thanei___ 2.88 2.30 20.14
1,1,2_Trichloroet'hane ' 4.42 4.52 -2.19
Trichloroethylene. 3.80 3.30 13.16
Tri ch 1orof 1uorrmetha, ne_ 1 .18 0.70 40,68
Teichl'oroproparie..,____ 3.08 3.24 -.5.18

Vinyl -chl'bride ______ 1.84 0.00 100.00

16



rjVOL(~TILE CONTINUING -CALiBR~TION-, CHECK

LabameENGINEEW;INt, SCIENCE______Ctrc:________

1L6 Code:____ Case No.:, ___ SAlS No.: ___ SDG No.:__

I'nti-urien't ID. :VOCAL___ Ca-i'bratioi Date(s-)1O /o

'LRb 'FILE ID' : 'RRF 50,_ 8 10

Ni
COMPOUND RRF RRF50O%

L Benzene_________ 5.35, 6.58 22.92
Ch 16rot.~iee______ 7.37 6. 50 -11 .80
1,2'_Dichiorobeiz erie 5.80 5.1501 -8.62
1,3_Dichloroeizeee. 6.50 6.10 -15
1,4_Dichoreobenzerie '. 23 5.00 -4.40
Ethyl 'Benzene______ 4.71 4.3,0 -8.70,P Toluenie 5.56 5.30 -46

-X vXi eres . 15.78 15.00 -4.9.4
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~E S -600 BAkNCROFT WAY
BERKELEY, CALIFORNIA 94710

ENGiNEERING4CiENCE, INC. (415) 548-7970

[I
Job No.: OR001

LjWork order No.: 1055

client: ES Oak Ridge
Attention: Bill Hayden

Address-: 7-10 S. Illinois Avnu-
Suite F-103
Oak Ridge, Tn. 31830

Project: Duluth ANGB

Attached are'the analytical reports 
for the water sample(s) received

by this laboratory on 9-28-88.

sample Preparation Data

Laboratory C-I entDate Date* Date Date*

Sample No. Sample ID Test collected extracted analyzed 2nd col.

88092763 DGB -BG-SL1-SWl AS-F 9-25-88 0-21-8888092763 .DABBG-sL-sw BA-I 9-25-88 10721-88
88092763 DANGB-BG-SL1-SW CD-F 9-25-88 10-27-88
88092763 DANGB-BG-SL1-SWI CR-F 9-25-88-21-88
88092763 DANGBB-SL-SWI HG-c 9-25-88 10-22-88
88092763 DANGB-BG-SL1-SWI PB-F 9-25-88 10-22-88

88092764 DAN lB-BGSLI 'SWl AS--F 9-25-88 10-2i+88

8809274 AGB-B-SL-sw BA-I 9-25-88 10-21-88

88092764 DANGB-BG-SL1-SWl 10-27-88
DAB-6BGSl~ CD-F' 9-25-88'11,88092764 DAGB-G-SL1SW1 cR-F 9-25-88 10-21-88

88092764 DANGB-BG-SL1-SWI HG-C 9-25-8 10-227-88

88092764 DANGB-BG-SL-SWl P-jF 9-25-88 10-22-88

H88092765 bM N B3-SL28-SW1 418.1 9-26-88 10-12-88 10-21-881 88092765 DANGB-3-SL28-SWl 8010 9-26-88 10,-0388 9-30-88

88092765 DANGB_3-SL28-SWl 8020 9-26-88 10-03-88

i88092765 DANGB-3-SL28"SW 8080 9-26-88 9-30-88 10-24-88

88092765 DANiGB-3-SL28-SWl 8270 9-26-88 9-30-88 11-9/10-88

88092766 DANGB,-3-SL-8swl 418. 9-26-88 10--8888 10-21-88

88092766 DANGB-3-SL-8-SW 8080 9-26-88 9-30-88 I0-24/25-88

88092766 DANGB-3SL-8-SW 87 9-26-88 9-30-88 11-09-88-0975 DANOB-3S-S 1003-88 9-30-88

88092767 DA -3SL0- 8010 9-26-88 10-03-88
88092767 bANGB--SL280SW1 8020 9-26-88S

* If applicable

89-D9LU3926 I 
-2-88

ASONS-S W 1 CO18TO 1-2 1_ 81 0 "2 1
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Job No.: OR001

Work Order No.-: 1055

Project: Duluth ANGB

Sample Preparation Data

aboratory Client Date Date* Date Date*
3ample No. Sample ID Test collected extracted analyzed 2nd col.
38092768 DANGB-2-SL29-SW1 BA-I 9-26-88 10-21-88
38092768 DANGB-2-SL29-SWi CD-F 9-26--88 10-27-88
38092768 DANGB-2-SL29-SW1 CR-F 9-26-r88 10-21-88
38092768 DANGB-2-SL29-SWI PB-F 9-26-88 10-22-88
38092'768 DANGB-2-SL29-SWI 418.1 9-26-88 10-12-88 10-21-88
38092768 DANGB-2-SL29-SW1 8010 9-26-88 10-04-88 9-30-88
38092768 DANGB-2-SL29-SW1 8020 9-26-88 9-30-88
80§2768 DANGB-2-SL29-SWI 8270 9-26-88 9-30-88 11-09-88
8092769 DANGB-2-SL-6-SW1 BA-I 9-26-88 10-21-88
8092769 DANGB-2-SL-6-SW1 CD-F 9-26-88 10-27-88
38092769 DANGB=2-;SL-6-SW1 CR-F 9-26-88 10-21-88
8,092769 DANGB-2-SL-6-SW1 PB-F 9-26-88 10-22-88
8092769 DANGB-2-SL-6-SW1 418.1 9-26-88 10-12-88 10-21-88
8092769 DANGB-2-SL-6-SW1 8010 9-26-88 10-04-88 9-30-88
18092769 DANGB-2-SL-6-SW1 8020 9-26-88 9-30-88
8092769 DANGB-2-SL-6-SWl 8270 9-26-88 9-30-88 11-09-88
8092770 DANGB-2-SL-7-SW1 BA-I 9-26-88 10-21-88
8092770 DANGB-2-SL-7-SWl CD-F 9-26-88 10-27-88
;8092770 DANGB-2-SL-7-SW1 CR-F 9-26-88 10-22-88
8092770 DANGB-2-SL-7-SWl PB-F 9-26-88 10-22-88
8092770 DANGB-2-SL-7-SW1 418.1 9-26-88 10-12-88 10-21-88
8092770 DANGB-2-SL-7-SW1 8010 9-26-88 10-04-88 9-30-88
8092770 DANGB-2-SL-7-SW1 8020 9-26-88 9'-30-88
8092770 DANGB-2-SL-7-SW1 8270 9-26-88 9-30-88 11-09-88
8092771 DANGB-4-SLl4-SW1 BA-I 9-26-88 10-21-88
8092771 DANGB-4-SLI4-SW1 CD-F 9-26-88 i0-31-88
8092771 DANGB-4-SL14-SW1 CR-F 9-26-88 10-2-1-88
8092771 DANGB-4-SL14-SW1 PB-F 9-26-88 10-24-88
8092772 DANGB-3-SL-9-SWl 418.1 9-26-88 10-12-88 10-21-88
8092772 DANGB-3-SL-9-SWI 8010 9-26-88 10-03-88 9-30-88
8092772 DANGB-3-SL-9-SW1 8020 9-26-88 09-30-88
8092772 DANGB-3-SL-9-SW1 8080 9-26-88 10-03'-88 10-24-88
1092772 DANGB-3-SL-9-SW1 8270 9-26-88 10-03-88 11-10/23-88
1092773 TB-14 8010 9-26-88 10-03-88 9-30-88
8092773 TB-14 8020 9-26-88 10-03-88
1092774 DANGB-FBI9 8010 9-26-88 10-03-88 10-04-88
1092774 DANGB-FB19 8020 9-26-88 10-03-88
1092775 DANGB-FB20 8010 9-26-88 10-03-88 10-04-88
3092775 DANGB-FB20 8020 9-26-88 10-03-88

If applicable Ii

89-DULU0926 2 CL-FRMO1le1 $



ENGINEERING-SCIiNCE INC. PAGE '1
-11/08/88

ANALYSIS'REPORT

RK ORDER NUMBER: 1055

JOB NUMBER : iBO000000440 APPROVED BY O

WORK ORDER:DATE : 09/28/88 L'b Supervisor

PORT DATA: CLIENT DATA:

ES OAK RIDGE/DULUTH ANGB ES OAK RIDGE/DULUTH ANGB( 134).

10 S. ILLINOIS AVE. STE. S103 710 S. ILLINOIS AVE. STE. S103

,KWRIDGE, TN 37830 OAK RIDGE, TN 37830

JILL HAYDEN

OF REPORT COPIES: 1

1ONTRACT / PO # : ORO01

CONTACT : BILL HANDEN

* ii(615)-481'-3920
TASK: 2, UNITS: mg/L

DANGB-BG7SL1- DANGB-BG-SL2- DANGB-2-SL29- DANGB-2-SL6-SW1 DANGB-2-SL7-SW1 DANGB-4-SL14-

sw1 Swi swi SwI

TEST COMPOUND 88092763 88092764 88092768 88092769 88092770 88092771

-D DIG FLAME NA NA NA NA A NA
.CID DIG FURNACE NA NA NA NA NA NA

ARSENIC <0.01 <0.01

ARIUM <0.2 <0.2 <0.2 <0.2 <0.2 <0.2

DMIUM <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

CHROMIUM <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

MERCURY <.0002 <.0002

I EAD <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

i

ND - Not Detected

Il;



ENGINEERING-SCIENCE INC. PAGE 2

11/08/88

ANALYSIS-REPORT

* RK ORDER-NUMBER 1055-
B NUMBER- :.ZBO000000440 -APPROVED BY _ _ _ _ _

RK.ORDER DATE : 09/28/88 Lab Supervisor -

.PORT, DATA: CLIENT DATA:

OAK RIDGE/DULUTH ANGB. ES OAK-RIDGE/DULUTH ANGB ( 134)

O-S. ILLINOIS AVE. STE. S103 710 S. ILLINOIS1AYE.oSTE.;SIO3

-K-RIDGE, TN 37830 OAK RIDGE,TN 37830

LL HAYDEN

OFREPORT COPIES: 1

iNTRACT / PO # : ORO01

iNTACT : BILL HAYDEN

(615)-481-3920

.,SK: 3, UNITS: ng/L

DANGB-3-SL28- DAkGB-3-SL8- DANGB-2-SL29- DANGB-;2-SL6SW1 DANGB-2-SL7-SW1 DANGB-3-SL9-

Swi , Swi Swi Swi

:ST COMPOUND 88092765 88092766 88092768 88092769 88092770 88092772

-------- ------------- --------------- --------- ----- --------------- --------------- --------------- ---------------

8.1-PETROLEUM HYDROCARBONS- <1 1.5 <1 <1 <1 <1

N De1

- Not Detected ]g
- I



ENGINEERING;-SCIENCE INC. -PAGE 3[I 11/08/88
ANALYSIS REPORT

ORK ORDER,-NUMBER:, 1055

[JOB NUMBER ZB0000000440 APPROVED BY ________________

WORK-ORDER-DATE. : ,O9/8M8 Lab Supervisor

1EPORT DATA: CLIENT -DATA:

ES OAK RIDGE/DULUTH ANGB ES:ODAK RIDGE/DULUTH ANGB ( 134)

70-,S. ILLINOIS AVE. STE. S103 710 t. ILLINOIS AVE. STE. S103

,AKRIDGE, TN 37830 -OAK'RIDGE, TN 37830
JIL HAYDEN

"OF REPORT COPIES: 1

YONRTRACT / P0 # RO01
CONTACT .. BILL HAYDEN

L - (615) -481-3920
TASK: 4, UNITS: ug/L, GROUP 8010

DANGB-3-SL28- DANGB-3-SLIO- DANGB-2-SL29- DANG-2-SL6-SW1 DANGB-2-SL7-SW1 DANGB-3-SL9-
Swi Swi swi Swi

TEST COMPOUND 88092765 88092767 88092768 88092769 88092770 88092772

I NZYL CHLORIDE ND ND ND ND -ND ND
AJS (2-CHLOROETHOXY)NETHANE ND ND ND ND ND ND
S15 (2-CHLOROISOPROPYL)ETHER ND ND ND ND ND ND

- ROMOBERZENE ND ND ND ND ND ND

f OMOOICHLOROMETHANE ND ND ND ND ND ND

BROtOFORH ND ND ND ND ND ND
BROMOETHANE ND ND ND ND ND ND

ARBON TETRACHLORIDE ND ND ND ND ND ND

',HLORACETALDEHYDE ND ND ND ND ND ND
CHLOR.AL ND ND ND ND ND ND
qHLOROBENZENE ND ND ND ND ND ND

kHOROETHANE ND ND ND ND ND ND

I!HLOROFORM ND ND ND ND ND ND

I-CHLOROHEXANE ND ND ND ND ND ND
1,-CHLOROETHYL VINYL ETHER ND ND WD ND ND ND

HI OROMETHANE ND ND ND ND ND ND
LIILOROMETHYL METHYL ETHER ND ND NO ND ND ND
CHLOROTOLUENE ND ND ND ND ND ND
I IBROMOCHLOROMETHANE ND NO ND ND ND ND

JIBROMOMETHANE ND ND ND ND ND ND
i,2-DICHLOROBENZENE ND ND ND ND ND ND
1,3-DICHLOROBENZENE ND ND ND ND ND ND

,4-DICHLOROGENZENE ND ND ND ND ND ND
I1ICHLOROOIFLUOROMETHANE ND ND ND ND ND ND
1,1-DICKLOROETHANE ND ND ND ND ND 1.8

,-1 2-DICHIOROETHANE ND ND ND ND ND ND

I L1-DICHLOROETHYLENE ND NO ND ND ND 0.56
LIRANS-1,2-DICHLOROETHYLENE ND ND ND ND ND 9.3
DICHLOR0O4ETHANE 0.298 ND ND ND, 0.24B 0.58B
"2-DICHLOROPROPANE -ND ND ND ND ND ND

ND - Not Detected



ENGINEERING-SCIENCE 'iC. PAGE 4
11/08/88,

ANALYSIS REPORT FOR WORK ORDER. NUMBER 1055

DANGB-3-SL28- bANGB-37SLlO- .DANGB-2-SL29- .DANGB-,2-SL6-SW1 DANGB-2-SL7-sW1 DANGB-t-SL9-
Swi swi swi Swi

ST COMPOOND 88092765 88092767 -88092768' 8809,2769 88092770 s8802772-

3-DICHLOROPROPYLENE NO- ND ND ND NQ N6,
i,2,2-TETRAtHIOROETHANE ND ND ND ND ND ND
1,1,2-TETRACHLOROETHAN .E ND ND NO 'ND ND ND
TRACHIOROETHYLENE ND ND -ND NO ND 1.1
1,1-TRICHLOROETHANE ND ND ND ND ND 8.6
1,2-TRICHLOROETHANE ND' ND NO ND ND ND
,ICHLOR6ETHYLENE ND ND ND ND NO 110
.ICH LOROFLUOROMETHANE ND ND ND ND ND ND
ICHLOROPROOAJE NOl -ND- ND ND ND ND
NYL' CHLORIDE ND ND ND -ND NO NO

Not Detected



ENGINEERING-SCIENCE INC. PAGE 5

-ANALYSIS REPORT FOR. WORK ORDER NUMBER 1055

[1WKi 4, UNITS: ug/L, GROUP 8010

TB-14 DANGB-FB-19 DANG84B-20'

'lEST COMPOUND 88092773 88092 -774 88092775

IIENZYL CHLORIDE ~ ND ND NID-
IIS (2-CHLOROETNOXY)METHANE ND ND N D-

BIS, (2-CHLOROISOPROPYL)EtHER ND N'D ND
BROMOBENZENE ND ND ND

j ROMODICHLOROMETHANE ND ND ND
_' RO4OFORM 24 ND ND

BROMOETHANE ND ND_ ND
fARBON TETRACHLORIDE . ND ND NDI HLORACETALDEHYDE ND ND ND

L.tHLORAL ND ND ND
CHLOROBENZENE ND ND ND

[-IHLOROETHANE ND ND ND
i.HLOROFORM ND WND ND

1CHLOROHEXANE ND N ID ND
2-CH LOROETHYL VINYL ETHER ND ND ND
HLOROMETHANE ND ND ND

'HLOROMETHYL METHYL ETHER ND ND ND
CHLOROTOLUENE ND ND ND
91BROMOCHLOROMETHANE ND ND ND
1IBROMOMETHANE 3.6 ND ND

IJ J,2-DICHLOROBENZENE ND ND ND
1,3 DICHLOROBENZENE ND ND NDF ,4LDICHLOROBENZENE ND ND ND
)ICHLOROOIFLUOROMETHANE ND ND ND
-1,1-DICHLOROETHANE ND ND ND
1,2-DICHIOROETHANE ND ND ND

!1DICHIOROETHYLENE ND ND ND[RN-,-IHLREHLN ND ND ND
"D1CHLOROMETHANE 1.2B 1.3B 0.96B
11,2-DICHLOROPROPANE ND ND ND
[~3-DICHLOROPROPYLENE ND ND ND

t.,1,2,2-TETRACHLOROETHANE ND ND ND
1,1,1,2-TETRACHLOROETHANE ND ND ND

;ETRACHLOROETHYLENE ND ND ND
i,1,1-TRICHLROETHANE ND ND ND

i,1,2-TRICHLROETHANE ND ND ND
TRICHLOROETNYLENE ND ND ND
')RICHLOR0FLUOROMETHANE ND ND, ND
;RICHLOROPROPANE ND ND ND
VINYL CHLORIDE ND ND ND

ND -Not Detected



ENGINEERING-SCIENCE INC. PAGE- 6

11/08/88'

ANALYSIS REPORT

RK-ORDER NUMBER: 1055

'B NUMBER : ZB0066000440 -'APPR6VED BY

-RK ORDER- DATE :09/28/88 Lab -Sbpr0isbr

PORT-DATA: :CLIENT DATA;

OAK RIDGE/DULUTH:ANGB- ES OAKRIDGE/DULUfHANG,(- 134-)

0-S. ILLINOIS AVE. STE-. S103 710-S. ILLINOIS AVE. STE. S103

K-RIDGE, T 'N- 37830 OAK-RIDGE, TN 37830.

L L HAYDEN

-OF RElPORT -COPIESv 1

;NTRACT/-PO # : OR001
;NTACT : B-ILL HAYDEN

C615)-;481-392O

SK: 4,-UNITS:-ug/L, GROUP-8020

DANGB-3-SL28- DANGB-3-SL10T DANGB72-SL29- DANGB-2-SL6-SW1 -OANGB-2-SL7-SW1 DANGB-3-SL9-

SWi Swi sWi swi

ST COMPOUND '88092765 88092767 88092768 88092769 88092770 88092772
-.-.-..-.-..-.-..-.-..-.-..-.-..-.-..-.-..-.-..-.-..-.-..-.-..-.-..-....-....-....-....-....-....-....-....-....-....-....-....-...

NZENE -ND ND NY ND, ND ND-

LOROBENZENE ND ND 'ND ND hD ND

2-DICHLOROBENZENE ND ND ND ND ND ND

3-DICHLOROBENZENE ND ND NO ND- ND ND

4-DICHLOROBiNZENE ND -Nb -Nb ND' ND ND

HYL BENZENE ND ND ND ND ND ND

,LUENE ND ND ND ND ND ND

LENES ND' ND ND ND ND ND

Not Detected[f



-ENGINEERING-SCIENCE INC. PAGE 7

f-11/08/88
ANALYSIS'REP0RT'F6R-.WORK- bRDER NUMBER 1055

1nASK ' 4, UNITS: ug/L, .GROUP-8020

TB-14 DANGB-FB-19 DANGB-FB-20

TEST COMPOUND 88092773 8809274 88092775

,ENZENE ND ND- ND

L JHLOROBENZENE- ND -ND ND
1,2-DICHLOROBENZEN ND ND ND

1;3-DICHLOROBENZENE ND- ND ND

,4-DICHLOROBENZENE ND ND ND

JTHYL BENZENE 'ND ND ND

TOLUENE ND ND - ND

',YLENES ND NO AO

I N eI

1t

S- Not Detected ', .-

*1

• ,IiI



zEkGINEERING-SCIENCE INC. PAGE 8

11/08/88

ANALYSIS REPORT

RK-ORDER NUMBER: 1055
,8 NUMBER, :, ZBOOOO000440 APPROVED BY
.RK.ORDER DATE : 09/28/88 Lab-S uiirvisor'

PORT-DATA: CLIENT DATA:

OAK-RIDGE/DULUTH ANGB ES-OAK-RIDGE/DULUTHANGB ( 134)

0 S. ILLINOIS-AVE. STE. S103 710,S. ILLINOIS-AVE. STE. 5103

K RIDGE,, TN 37830 OAK-RIDGE, TN 37830

LL HAYDEN

OF REPORT COPIES: 1"

JNTRACT j;PO # : OROO1

INTACT' : BILL HAYDEN

(615)-481-3920

.SK: 4, UNITS: ug/L, GROUP 8080

DANGB-3-SL8- DANGB-3-SL9-

sWI SwI

,ST COMPOUND 88092766 88092772

.DRIN ND ND

PHA-BHC ND ND

.TA-BHC ND ND
LTA-BHC ND ND

,MMA-BHC ND ND

,LORDANE ND ND

41-DDD ND Nb

41-DDE ND ND

41-DDT ND ND-
ELDRIN ND ND

iDOSULFAN I ND ND

:OOSULFANII ND ND
'DOSULFAN SULFATE ND ND

;DRIN ND ND

MRINALDEHYDE NA NA
PTACHLOR- ND ND I
"PTACHLOR EPOXIDE ND ND

PONE *NA NA

:THOXYCHLOR NO ND
)XAPHENE ND ND

:8-1016 ND ND

:8-1221 ND, ND
,8-1232 ND ND

:8-1242 ND ND

:8-1248 ND ND
B-1254 NO ND

8-1260 ND ND
THOXYCHLOR ND ND
- CHLORDANE ND ND
- CHLORDANE ND' ND

RDRINKETONE 'ND ND

- Not Detected



ENGINEERING SCIENCE page I of 5
Priority Pollutant Analysis

Base NeUtrals - SW 8270
Matrix- Water

Date Received: September 2'8, 1988 Work Order: 1055
bate Reported: December 9, 1988 J6b Number: OR001

FOR: ES':Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
[}ddress: 710 S. Illinois Avenue suite F-103

Oak Ridge, Tenhessee 37830

LIab Number: 88,0"92Y65, 88092766
bample No.: DANGB-3-SL28-SWI DANGB-3-SL8-SWi

[Date Sampled: 09,-24 -88 09-26-88
T'ime Sampled: 14:20 15:30
-ate Extracted:- 09-30-8,8 09-30-88
Date Analyzed: i1-09-88/11-10-88 ii-09-88

I,------------------------------------------------------------------------------------- ------
ompound, Detection ANALYTICAL RESULTS

Limits
ug/L ug/L ug/L

t 1,3-Dichlorobenzene 0 ND ND
,1,-Dichlorobenzene 10 ND ND

i 4exachloroethane 10 ND ND
L3is(2-chloroethyl)ether 10 ND ND
1,2-Dichlorobenzene 10 ND ND

1 -Nitrosodimethylamine 10 ND ND
3 is(2-chloroisopropy!)ether 10 ND ND
N-Nitrosodi-n-propylamine 10 ND ND
Hexachlorobutadiene 10 ND ND

j1,2,4-Trichlorobenzene 10 ND ND
'Nitrobenzene 10 ND ND
Isophorone 10 ND ND
"Nlaphthalene 10 ND ND
18is(2-chloroethoxy)methane 10 ND ND
2-Chloronaphthalene 10 ND ND

[ -Hexachlorocyclopentadiene 10 ND ND
j cenaphthylene 10 ND ND
Acenaphthene 10 ND ND
pimethyl phthalate 10 ND ND
2,6-Dinitrotoluene 10 ND ND
Fluorene 10 ND ND
2,4-Dinitrotoluene 10 ND ND
Diethyl phthalate 10 ND ND
'1-Nitrosodiphenylamihe 10 ND ND
Hexachlorobenzene 10 ND ND

= Compound was detected in the blank.

V

if2-



4.

iL Priority PollutLLn% Analy: is page 2 of 5
Base Neutrals - SW 8270

Matrix: Water
(,continued),

ate Received: September 28-, 1-988 Work Order: r055
ate Reported: December 9-, 1988 Job Number: OR001

JR: ES:Oak Ridge/Duluth ANGB ATTN: Mt. Bill Hayden
3dress: 710 S. Illinois Avenue Suite F-103

Oak Ridge,, Tennessee 37830

ab Number: 88092765 880927-66
ample No.: DANGB-3-SL28-SWI DANGB-3-SL8-SWI
ate Sampled: 09-24-88 09-26-88
ime Sampled: 14:20, 15:30
ate Extracted-: 09-30-88 09-30-88
ate Analyzed: 11-09-88/11-10-88 11-09-88

impound Detection ANALYTICAL RESULTS
Limits
ug/L ug/L ug/L

nenanthrene 10 ND ND
nthracene 10 ND ND
ibutyl phthalate 10 ND ND
luoranthene 10 ND ND
-Chlorophenyl phenyl ether 10 ND ND
yrene 10 ND ND
atyl Benzyl phthalate 10 ND ND
is(2-ethylhexyl) phthalate 10 10 B ND
hrysene 10 ND ND
-Bromophenyl phenyl ether 10 ND ND
enzo(a)anthracene 10 ND ND
i-n-octylphthalate 10 ND ND
enzo(b)fluoranthene 10 ND ND
enzo(k)fluoranthene 10 ND ND
enzidine 60 ND ND
,3'-Dichlorobenzidine 20 ND ND
enzo(a)pyrene 10 ND ND
zideno(1,2,3-cd)pyrene 10 ND ND
ibenzo(a,h)anthracene 10 ND ND
enzo(ghi)perylene 10 ND ND
enzyl Alcohol 20 ND ND

= Compound was detected in the blank.

130ft



Priority Pollutant Analysis Page 3 of 5
Base Neutra s SW 8270

Matrix-,:- Water
(continued):

ate Received: September 28, 1988 Wor-k Oder: 1055
ate Reported,: December 9, 1988 Job: Number:. OR001,

For: ES,:Oak Ridge/Duluth ANGB ATTN: Mr.. Bill Hayden
ddre s s : 7°1 S. Illinois Avenue Suite F-I0J

Oak Ridge, Tennessee 37830

f ab Number: 880.92765 880.92766
Vample No..: DANGB"3-SL28-SWI DANGB-3-SL8-SW1
Date Sampled.: '0'9-24-88 09-26"88
-Time Sampled: 14:2$0 15;30

1)ate Extracted: 09-30-88 09-30-88
LDate Analyzed: 1109-88/1~i-10-88 1i-09-88

I ompound Detectiori Anaiytical ResuIts
VLimits

• Ug/L ug/L ug/L
7 - - - - - - - - - - - - - - - - -

Acetophenohe -- * ND ND
Aniline -- , ND ND
4-Aminobiphenyl -- , ND ND
'-Chloroaniline 20' ND ND
.I-Chloronaphthalene -- * ND ND
Dibenzofuran 10 ND ND
O-Dimethylaminoazobenzene -- , ND ND
7,12-Dimethylbenz(a)anthracene -- , ND ND
a-,a-Dimethylphenethylamine -- , ND ND
Diphenylamine -- * ND ND

-,2-Diphenylhydrazine- ND ND
Ethyl methanesulfonate -- * ND ND
3-Methylcholanthrene -- , ND ND
IMethyl methanesulfonate -- * ND ND
,-Methylnaphthalene 10 ND ND
1-Naphthylamine -- * ND ND
-Naphthylamine ND ND
-Nitroaniline 50 ND ND
3-Nitroaniline 50 ND ND
4-Nitroaniline 50 ND ND
N-Nitroso-di-n-butylamine -- , ND ND
IN-Nitrosopiperidine -- , ND ND
Pentachlorobenzene -- * ND ND
' Pentachloronitrobenzene -- , ND ND
Phenacetin -- * ND ND
2-Picoline -- * ND ND
Pronamide -- , ND ND
i,2,4,5-Tetrachlordbenzene -- * ND ND

** EPA has not yet determined detection limits for these compounds.

)B = Compound was detected in the blank.

"3



Priority Pollutant Analysi- page 4 of 5
Pesticides and PCBs - 'SW: 8-270

Matrix: Water

c 'e Received:- Septerier 28, 1988 Wbrk-Otder: 1055
.1te Reported: -DEcembr 9, i988 Job Nuhber: 000-1

)ER: ES:.Oak Ridge/Duluth ANGB ATTN:Mi. Bill Hayden
3dress,: 710 S. Illinois Avenue Suite F-i03

Oak Ridge, Thnnessee 37830

ab Number.: 8809Z765- 88092766
3hple No.: DANGB-3-SL28-SWI DANGB-3-SL8-SWI
ate Sampled: 09-24-88 09-26-88
ume Sampled: 1: -5:30
ate Extracted: 09-3'0-88 09-30-88
ate Analyzed: 1 fl-09-88/11-10-88 11-09-88

zmPound, Detection ANALYTICAL RESULTS
Limits
ug/L ug/L ug/L

----------------------------- ------ ------------ ------- -------------
ipha-"BHC -- * ND ND
amma-BHC __* ND ND
eta-BHC 20 ND ND
eptachlor 10 ND ND
elta-BHC 15 ND ND
1drin 10 'ND ND
eptach--or epoxide 10 ND ND
adosulfan I -- ND ND
ieldrin 15 ND ND
,4'-DDE 30 ND ND
ndrin -- , ND ND
adosulfan II -- , ND ND
,1'-DDD 15 ND ND
,4'-DDT 25 ND ND
ndosulfan Sulfate 30 ND ND-
ndrin aldehyde -- , ND ND
ndrin Ketone -- , ND ND
nlordane 60 ND ND
ethoxychlor -- * Nb ND
oxaphene 60 ND ND
roclor-1016 60 ND ND
rocior-1221 60 ND ND
roclor-1232 60 ND ND
roclor-1242 60 ND ND
roclor-1248 60 ND ND
roclor-1254 60 ND ND
roclor-1260 60 ND ND

EPA has not yet determined detection limits for these compounds..

- Compound was detected in the blank. H

234



Priority Pollutant Analysis page 5 of 5

Acid Extractables -- SW-8270
Matrix:,-Water

Laite Received: September 28, !988 Work Order: 1055
)ate-Reported: December 9; 1988 Job Number: -OROl

FdOR: ES:Ob~k Ridge/Duluth ANGB ATTN: Mr. Bill Hayden-
j~ddress:i710 S. Illinoi,§.AVenue Suite F-103
U Oak kidge, Te-nnessee 37830

V
Lab Number: 88092765 88092756
Sample No.! DANGB-3-SL28-SWI DANGB-3-SL8-SW1
Pate Sampled: 09-24-88 09-26-88

lime Sampled: I' 20 15:30
' date Extracted: 09-30-88 09-30-88
Date Analyzed: 11-09-88/11-10-88 1-109-88

K.-------------------------------- -------------------
[Lonpound Detect-ion ANALYTICAL RESULTS

Limits
ug/L ug/L ug/L

------------------------------------- -------------- ------------------
2-Chlbrophenol 10 ND ND
S2-Nitrophenol 10 ND ND
bhenol 10 ND ND
I a.-Dimthylphenol i0 'ND ND

2,4-Dichlorophenol 10 ND ND

[ 4,6-Trichlorophen0l ' 10 ND ND'
- Chloro--methylphenol 20 ND ND
2,4-Dinitrophenol 50, ND ND
-i,6-Dichlorophenol -- * ND ND
j.-Methyl-4,6-Dinitrophenol 50 ND ND
-Pentachlorophenol 50 ND ND
4-Nitrophenol 50 ND ND
f enzoic Acid 50 ND ND
24-Methylphenol 10 ND ND
3- & 4-Methylphenol 10 ND ND
j, 3,4,6-Tetrachlorophenol -- , ND ND

1,4,,5-Trichlorophenol 10 ND ND

Analys Laboratory Supervisor

* EPA has not yet determined detection limits for these compounds.

-= Compound was detected in the blank.

NOTE: Samples are discarded 30 days after results are reported unless
other arrangements are made. Hazardous samples will be returned

to client or disposed of at client expense.
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'ENGINEERING SCIENCE* page 1 of 5
Priority PollutantAnalyslis
Base Neutrals - SW- 8270

Matrix: Water

ate Received: September 28, 1988 Work Order: 105,5
ate Reported: December 9, 1988 Job Number: OR001

)R: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
3dress: 710 S. Illinois Avenue Suite F-103

Oak Ridge, Tennessee 37830

ab Number: 88092768 88092769
ample No.: DANGB-2-SL29-SWI DANGB-2-SL6-SWI
ate Sampled: 09-26-88 09-26-88
ime Sampled: 10:00 09:30
ate Extracted: 09-30-88 09-30-88
ate Analyzed: 11-09-8.8 11-09-88

ompound Detection ANALYTICAL RESULTS
Limits
ug/L ug/L ug/L

,3-Dichlorobenzene 10 ND ND
,4-Dichlorobenzene -10 ND ND
exachloroethane 10 ND ND

is(2-chloroethyl)ether 10 ND ND
,2-Dichlorobenzene 10 ND ND
-NitrosOdimethylamine 10 ND ND
is(2-chloroisopropyl)ether 10 ND ND
-Nitrosodi-n-propylamine 10 ND ND I
exachlorobutadiene 10 ND ND
,2,4-Trichlorobenzene 10 ND ND
itrobenzene 10 ND ND
sophorone 10 ND ND
aphthalene 10 ND ND
is(2-chloroethoxy)methane 10 ND ND
-Chloronaphthalene 10 ND ND
exachlorocyclopentadiene 10 ND ND
cenaphthylene 10 ND ND
cenaphthene 10 ND ND
imethyl phthalate 10 ND ND
,6-Dinitrotoluene 10 ND ND
luorene 10 ND ND
,4-Dinitrotoluene 10 ND ND
iethyl phthalate 10 ND ND
-Nitrosodiphenylamine 10 ND ND
exachlorobenzene 10 ND ND

= Compound was detected in the blank.

138



Priority Pollutant-^Ana-lysis page 2 of 5
ba7se Neutral-s -4 6S.270

Matrixi: Water
(qontinued)

,)ate Received.: September 28, 1-988 Work Order:, 1'055
rbate-ReportLed: December 9,, 1988 Job Number: OR001

L:'OR: ES:Oak-Ridge/Duluth -ANGB ATTN: Mr. Bill Hayden.
AIddress : 710 S. Illinois Avenue Suite' F-103

Oak Ridge., Tennessee 37830

Lab Number: 88092768 8-8092-769
Sample No.: DANGB-i-SL29-SWIj DANGB-2-SL6-SWI
D~ate Sampled: 09-26-88 09-26-88
Lim Sampled: 10:00 09:30

Date Ana-lyz ed: - 11-09-38 11-09-:-88

L-ompound Detection ANALYTICAL RESULTS
L imit s

ug/L ug/L- ug/L

Phenanthrene 10 ND ND
flnthracene 10 ND ND
)ibutyl phthalate 10 ND- ND
?luoranthene 10 ND ND,
4-Chlorophenyl phenyl ether 10 ND ND

1 yrene 10 ND ND
Sutyl Benzyl phthalate 10 -*ND ND
Bis(2-ethylhexyl) phthalate 40 11 B 34 B,
Chrysene 10 ND ND
-Br omophenyl phenyl ether 10 ND ND

Benzo(a)anthracene' 10 ND ND
Di -n-octylphthalate 10 ND ND
I 3enzo(b)fluoranthene 10 ND ND
I Senzo(k)fluoranthene 10 ND ND
Benzidine 60 ND ND

' -Dichlorobenzidine 20 ND ND

0ezapyee10 ND ND
Tndeno(1,2,3-cd)pyrene 10 ND ND
Iibenzo(a,h)anthracene 10 ND ND

16enzo(ghi )perylene 10 ND ND
Benzyl Alcohol 20 ND ND

B = Compound was detected in the blank.



Prior'itry Pol'lutat~t Analysis Page 3 of 5
Base -Neutrals - SW 8270'

Matrix: Water
(continued)

aite Received: September 28, 1988 Work Order: 1055
atte Reported: Decemnber 9,j 1988 Job Number:- 02001

)r, ES:Oak Ridge/Duluth ANGE- ATTN: Mr. Bill Hayden
.idress s710 S... Illinois Aveinub Suite F-103

OakRidge, Tennessee 3.7830

ab Number: 88092768 88092769
imple No.: DANGB-2--SL29-SWI DANGB-2-SL6-SW1
ate Sampl'dd: 092-809-26-88
Line Sampled: '10: 00 09:-3 0
ate Extracted: 09-30-88 09"~30-88
ate Analyzed: I 1&09---8 8 11-09-88

o.mpound- Dete'ction Ana'ly il Results
Limits
ug/L ug/L ug/L

cetophenone & ND ND
niline- - ND ND
-Aminobiphenyl -*ND ND
-Chloroaniline 20 ND ND
-Chloronaphthalene -*ND ND
ibenzofuran 10 ND ND
-Direthylaminoazobenzene -*ND .ND

,12-DimethyJlbenz(aj)anthracene -* ND ND
- a-Dimet'ylphenethylamine -*ND ND
iphenylamine -*ND ND
,2-Diphenylhydrazine -*ND ND
t-hyl methanesulfonate -*ND ND
-Methylcholanthrene -*ND ND
ethyl methanesulforiate -*ND ND
-Methylnaphthalene 10 ND ND
-Naphthylamine N- ND ND
-Naphthylamine -*ND ND
-NitIlroaniline 50 ND ND
-Nitroaniline 50 ND ND
-Nitroaniline 50 IND ND
-Nitroso-di-n--butylamine -*ND ND '
Nitl-rosopiperidine -*ND ND
Zntachlorobenzene -*ND ND
antachloronitrobenzene -*ND ND
ienacetin -ND ND
-Picoline -*ND ND
onamide -*ND ND

2,4,5-Tetrachlorobenzene -*ND ND

EPA has not yet determined detection limits for these compounds.

=Compound was detected in the blank. i
136 9



Priority P61lutant-An aly .' page 4 of 5
Pesticides and'PCBs - SW -827Q-

'Matrix: Water

Pate Receivd Sept"Pmber .28,, 1988 Work Order: 1055,

[rate, Reported, Decembiier 9,, 1988. Job ,Number: OROO-1

FOR: ES.:Oak 'Rid~e/DuilUth ANGB -ATTN:Mr..Bill Hayden

{,ddress:. 710 Sz. Illinois Avenue Suite F -0_3
Oak Ridge., Tennessee 37830

[t~ab Number: 88092768 88092769

, ample No..: DANG B-Z-SL29-SWI DANGB-2-SL6-SW1

'Date Sampled: 09-26-88 09-26-88

Time Sampled: 100 09 :30IPate Extracted: 09'-30-88 09-30-88
[-Date Analyzed: 1,1"09-88 11-09-88

---------------------- ------ ----------------- -------------------- -----------

K ompound Detection ANALY.TICAL RESULTS
Ii. Limits,

ug/L ug/L .ug/L

----------------------------------- ------------- --------------------------

,jlpha-BHC -*ND 
ND

Gamma-BHC *ND ND

-Beta-BHC .20 ND ND

'ieptachlor 10 ND ND

belta-BHC 15 ND . ND

Al'rin 10 NDND

,He ptachlor epoxide 10 ND ND

Endosulfan I -*ND 
ND

Dieldrin 15 ND ND

-, ,4'-DDE 30 ND ND

tndrin -*ND ND

'Endosulfan II -*ND 
ND

4,4-DDD 15ND ND

(4, 4'-DDT 25 ND ND
IJErdosulf an Sulfate 30 ND ND

Endrin aldehyde -*ND ND

;,ndrin Ketone -*ND ND

Chlordane 60 ND ND
Me thox ychl.or -*ND ND

Toxaphene 60 ND ND

Aroclor-1016 60 ND ND

'Aroclore-1221 60 ND ND

Aroclor-1232 60 ND ND

Aroclor-1242 60 ND ND

I Aroclor-1248 60 ND ND

Aroclor-1254 60 ND ND

1 Aroclor-1260 60 ND ND

*EPA has not yet determined detection limits for these compounds.

B =Compound was detected in the blank.
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Priority Pollutant Ahalysis page 5 of 5
Acid Extractable's -e SW. 8,270

Matrix: Water

ate Received: September 28, 1988 Wbrk Order: 1055
ate Reported: December 9,1988 Job Number: OR001

ER: EoS:'Oak Ridge/Duluth- ANGB ATTN: Mr. Bill Hayden
ddress:710 S.- Illinois Avenue Suite F-103tI

Oak Ridge, Tennessee 37830

ab Number: 88092768! 88092769
ample No.: DANGB-2-;SL29-SW1 DANGB-2-SL6-SWI
ate Sampled: 09-26-88 09-26-88
ime Sampled: 10-:00 0.9:30 ,
ate Extracted: 09-30-88 09--0-88
ate Analyzed: 11-09-88 11-0z-88

- ompound Detection ANALYTICAL REsuLTS
Limits
ug/L ug/L ug/L

-Chlorophenol 10 ND ND
-Nitrophenol 10 ND ND
henol 10 ND ND
,4-Dimethylphenol' 10 ND ND
,4-Dichlorophenol 10 ND ND
4 j-Trichlorophenol 10 ND ND
-Chloro-3-methylphenol 20 ND ND
,4-Dinitrophenol 50 ND ND
,6-Dichlorophenol -- , ND. ND

-Methyl-4,6-Dinitrophenol 50 ND ND
entachlorophenol 50 ND ND
-Nitrophenol 50 ND ND
enzoic Acid 50 ND ND
-Methylphenol 10 ND ND
- & 4-Methylphenol 10 ND ND
,3,4,6-Tetrachlorophenol -- * ND ND

,4,5-Trichlorophenol 10 ND ND

----- ------------------------------------ --- -------
Analyst / Laboratory Supervisor

EPA has not yet determined detection limits for these compounds.

- Compound was detected in the blank.

OTE: Samples are discarded 30 days after results are reported unless
other arrangements are made. Hazardous samples will be returned
to client or disposed of at client expense.
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EN-GINEERINiJ SCItNC -E page 1 of 5

Priority Pollutant Analysis
Base Neu-trals - SW 8270

gatrix: Water

Date Received: September 28, 1,988 Work Order: 1055
-Date Reported: December 9, t1988 Job Number: OROO

F'OR: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
Address:. 710-S. Illinois. Avenue Suite F-103Vi Oak Ridge, Tennessee 37830

Lab Number: 8809,2770 880927,72
Sample No.: DANGB-2-SL7-SW1 DANGB-3-SL9-SWI

,-Date Sampled: 09-26-88 09-26-88
Time Sampled: 10: 45 16:15
)ate Extracted: 09-30-88 1.0-Q3-.88
Pate Analyzed: 11-69-88 11-10-88/1.1-23-88

[-Compound Detection ANALYTICAL RESULTS
Limits
ug/L ug/L ug/L

1,3-Dichlorobenzene 10 ND ND
- , 4-Dichlorobenzene 10 ND ND
Hexachloroethane 10 ND ND
Bis(2-chloroethyl)ether 10 ND ND
1,2-Dichlorobenzene 10 ND ND
N-Nitrosodimethylamine 10 ND ND

(Bis(2-chloroisopropyl)ether 10 ND ND
)-Nitrosodi-n-propy'lamine 10 ND ND
Hexachlorobutadiene 10 ND ND
1,2,4-Trichlorobenzene 10 ND ND
Nitrobenzene 10 ND ND
Isophorone 10 ND ND
Naphthalene 10 ND ND
Pis(2-chloroethoxy)methane 10 ND ND
'2-Chloronaphthalene 10 ND ND

Hexachlorocyclopentadiene 10 ND ND
Acenaphthylene 10 ND ND

1cenaphthene 10 ND ND
bimethyl phthalate 10 ND ND
2,6-Dinitrotoluene 10 ND ND

I Fluorene 10 ND ND
2,4-Dinitrotoluene 10 ND ND
Diethyl phthalate 10 ND 12
N-Nitrosodiphenylamine 10 ND ND
Hexachlorobenzene 10 ND ND

KB = Compound was detected in the blank.
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Priority-pollutant Analysis page 2 of -5
-as~eNeutrals - SW-,2-70

-Matrix; Water
{(continiued)

ate Received: September 28', -1988- Work Order: 1055
ate 'Reportd-: Decernbef 9,1 ~98 8, Jdb-Nurnber': OROOI

D-: ES:.Oak Ridge/Duluth AN6B- ATTN: Mr. B~il)2 Hayden
_Adres;s: 71Z0 S. Illinois Avenue-,Suite F-10-3

Oak-Rldge, Tennessee- 37830

:5b Wuimber 8809'2'770 8 8069-2 77 2
ample, No-.: DANGBz-2-SL7SWI DAN6B"3-SL9-SWI
ate Sampled: 0 9--2 6-8 09-26-88
ime Sampled: 104 16:15 L
A'te Extracted: '69-30-88,1-38
a te -Azalyzed: ; 11-09- 88 -11-10-8,8/11-'23-88

ompoun, 'Detecticin ANALYTICAL RESULTS
Limits
ug/L. -ug/L ug/L

henanthrene 10 ND ND
ntrce ~10 ND ND

i butyl phthalate 10 ND ND
lu 'oranthene 10 ND -VD
-Chi-orophenyl phenyl ether 1-0 ND ND

yrefte 10 N D N D -

utyl Benzyl phthalate 10 ND ND
is,(2-ethylhexyl)_phthalate 10 ,N D
hrysene 10 ND- ND
-Bromophenyl phenyl ether 10 ND ND I
enz o(a)anthracene 10 ND NO
i-n-octylphthalate 10 ND ND

enzo(b)fluoranthene 10 ND ND -

enzo(k-)fluoranthene 10 'ND ND
enzidifte 60 ND ND
3-'-Dichlorobenzidine 20 ND ND

enzo(a)pyrene 10 ND ND
ndeno(1,2,3-cd).pyrene 10 ND ND
ibenzo(a,h)anthracene 10 -ND ND
enzo(ghi)perylene 10 ND ND

anzyl Alcohol 20 ND ND

-Compound was detiacted in the blank.



Prior~ity Pollutant Analysis -Page 3of 5-
.Base -Neutralis- SW- 8 270-

Matrix: Water

LII ~'continued)

Date-Received: September 28, 1988 Wor-k Order: 1055

at Reiorteid: D~cbember 9, 1988- Job ,Nurnber: OR001

For; ES:Oak Ridge/Duluth ANGB AT: Mr. Bill Hayden
fLaress,: 710 S. lllixioi$ A~entie Surite F-103,

Oak. Ridge, Ten~nessee 37830

LLab Number: 88092770 88092772

apeNo.: DAN3B-2-8L7-SW1 DANGB-3-SL9-SW.
iUate 8ambled: 0 9-26-88& 09-26-88
Time Sampled:- 10':'45 6,: 15-
b~ate Extracted: -09-3'0--88 10-03 -88

[_ate Antalyzed: 11-09i-86- 11-10-88/11--23--88

-[-ompound :Detection -Analytical Results
L Limits

ug/L ug/L ug/L

Acetbphenone -- ~ND ND
'Aniline' -- ND ND
4-Aminobiphenyl -*ND ND
14-Chloroaniline 20* Nb ND
I. !LChloronaphthalen'e -~*ND ND
Dibenzofuran 10 ND ND
Ip-Dimethylaminoazobentene -*ND ND
7,12-Dime4-hylbenz(ajanthracene -- * ND ND
a-,a-Dimethylphenethylamine -*ND ND
jDiphenylarnine -- *ND ND
11,2-Diphenylhydrazine -*ND ND
Ethyl methanesulffoniate -*ND ND
3-Methylcholanthrene -*ND ND

kethyl methanesulfonate -*ND 
ND

2 -Methylnaphthalene 10 ND ND
1-Naphthylamine ND ND
,2-Naphthylamine -*ND ND
4,2-Nitroaniline 50 ND ND
3-H raiie5 DN
43-Nitroaniline 50 ND ND
4'-Nitroso-i-ntyin e 50* ND ND
OJ-Nitrosopieine -- *ain ND ND

Pentachlorobenzene -*ND ND
? entachloroftjtrobefizene -*ND ND

'Phenacetin -*ND ND
2-Picoline -*ND ND
,Pronamide -*ND ND
1, 2,4, 5-Tetrachlorobenzene -*ND ND

EPA has not yet determined detection limits for these compounds.

I = Compound was detected in thb blank.



Pki6rity Pollutant Analyss page -4 of 5
Pesticides, and PCBs - SW 82,70

Matrix: Water

zte Received: 'September 28, 1988 Work Order: 1055
ate Reported: 'December 9, 1988 Job Ntmbei: OROOI

ES:Oak Ridge/Duluth ANGB ATTN:Mr. Bill Hayden-
ddress: 7*1-0 S. Illindis, Avenue Suite F 10.3

Oak Ridge., Tennessee 37830

ab Number: 88092770o 88092772
ample No.: -DANGB;-2-SL7-SWI DANGB"3-SL9-SWI
ate Sampled: 09-2'6-88 09-26-88
ime. Sampled: 10:45, 16:15
ate Extracted: 09-30-88 10-03-88
ate- Anaiyled! 11-09-88 11-10-88/11-23-88

ompound 'Detection ANALYTICALRESULTS
Lim its
ug/L ug/L ug/L

ipha-BHC -- , ND ND
amma-BHC __* ND ND
eta-BHC .20 ND ND
eptachlor 10 ND ND'
elta-BHC 15 ND ND
ldrin 10 ND ND
eptachlor epoxide 10 ND ND
ndosulfan I -- ND Nb
ieldrin 15 ND ND
'4'-DDE 30 ND ND
ndrin -- * ND ND J
ndosulfan iI -- ND ND
4'-DDD 15 ND ND
,4'-DDT 25 ND ND
ndosulfan Sulfate 30 ND ND

ndrin aldehyde -- , ND ND
.ndrin-Ketone -- , ND ND
hlordane 60 ND ND
ethoxychlor -- * ND ND
oxaphene 60 ND ND
roclor-1'016 60 ND ND
.roclor-1221 60 ND ND
roclor-12,32 60 ND ND
,roclor-1242 60 ND ND
roclor-1248 60 ND NDroclor-1254 60 ND ND

roclor-1260 60 ND ND

EPA has not yet determined detection limits for these compounds.

= Compound was detected in the blank.



Priority Pollutant Analysis page 5 of 5
Acid Extractables -- SW 8270

Matrix: Water

I ate ReCeived:. September 28, 1988 -Work Order: 1055
.ate Reported: December 9, '1,948 Job Number: OR00

OR: -EsOak Ridge/Duluth ANGB. ATTN: Mr. Bill Hayden
%ddress:710 S., *1l-ihois Avenue Suite F-103

Oak Ridge,, Tenness,ee 378'30

-Lab Number: 88092770 880,92772
Sample No.,: DANGB-2-5L7-SWI DANGB-3-SL9-SWI
Date Sampled: 09-26-88 09-26-88

L.ime Sampled: 10:45 16:15
Date Extracted: .09-30-88 10-03-88

K)ate Analyzed: 11-09-88 11-10-88/11-23-88

Compound' Detection ANALYTICAL RESULTS
-Limits

ug/L ug/L ug/L
--------------------------------------------------------------

2-Chlorophenol 10 ND NT
-Z-Nitrophenol 10 ND NT
Phenol 1,0 ND NT
2,4-Dimethylphenol 10 ND NT
2,,4-Dichlorophenol 10 ND NT
•,1,6-Trichlorophenol 10 ND NT
4-Chloro-3-methylphenol 20 ND NT
.,-Dinitrophenol 50 ND NT
2,6-Dichlorophenol ND NT
-Methyl-4,6-Dinitrophenol 50 ND NT

Pentachlorophenol 50 ND NT
-Nitrophenol 50 ND NT

Benzoic Acid 50 ND NT
2-Methylphenoi 10 ND NT

& I-Methylphenol 10 ND NT
j,3,4,6-Tetrachlorophenol -- * ND NT
2,4,5-Trichlorophenol 10 ND NT

---&2 =---

Analyst Laboratory Supervisor

EPA has not yet determined detection limits for these compounds.

IiB Compound was detected in the blank.

'NOTE: Samples are discarded 30 days after results are reported unless
other arrangements are made. Hazardous samples will be returned
to client or disposed of at client expense.

l ' 14S



Li

CASE NARRATIVE
QUALITY CONTROL RESULTS SUMMARY

SAMPLE NO(S).: 88092763-88092775
WORK ORDER NOk: 1055

-J

ii

These water samples were received at the ES Berkeley Laboratory-
on 9-28-88. They were received cold and intact.

I

I!

89-DULU0927 I CN-FRM02
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CASE NARRATIVE
QUALITY CONTROL-RESULTS SUMAY
QC REPORT NO.:; OCP-W-0039-88
QC REPORT NO.: OCP-W-0039:88B

Analysis of matrix spikes resulted in :dcoveries for aldrin that
were slightly above EPA recomuidended limits. Subsequent analysis of

spiked blanks resulted in poor precision for all spiked compounds,
although the rpcoveries were w;ithin limits for all but endrin in one of
the two spiked'blanks. The analytical data associated with these

analyses were closely examined. No: ertors or problems were found.

Heptachlor epoxide was inadvertently used instead of heptachlor in

the matrix spiking solution.

Endrin a~dehyde and Kepone were not recoverable because they were

removed by the alumina column clean-up used on these samples.

I I

88-~Al-DLUO49 1 N-FR1O



TPESTICIDE RAtRIX SiKETMATRIX SPIk DUPLICATE RECOVERY
WATER

Pb No:, "OR001 QC Report No.: OCP-W-039=,8"
QC Eample No.: 88092694

Client: ES' Oak Ridge Level (Low/Red): LowLttn: Bill Hayden Date Reported: 1iI188

ddress: 710 S. Illlinois Avenue

Suite F-103
Oak Ridge, Tn. 37830'

I-Project: Duluth ANGB Laboratory Supervisor Approval:

QC Report for Laboratory- Sample 'No(s') .: Av
88092694-8809696-,. 8809§2726-88092727
"88092765-830927.66, 80992772, 88092777

88092806,. 88092721'

Cmon, Added.t Sample 'Conc. MS Conc. 14S. Q
Ade. -In Extract In*-Etradt Rec. # L.mi ts

(ng) (ug/L Rec.

Lindane 200 ',TD 0.1'6 98 56-123

Heptachlor 20%0 ND 0.2:9 120 40-131

epoxide

AIdrin 200 ND. 0.'253 127* 40-120

Dieldrin 500 ND 0.532 106 52-126

Endrin 510 1) ND 0.4"5 95 56-121

4,4"-DDT j 490 ND 0.4:15 87 38-127

sr ';Onc. QC Limits
in- t. "ic! 4MSD % MS "4I

(Ug, h) Rec. # Rec. , RPD RPD i REC

Lindane 0.2 109 93 10 15 56-123

Heptachloc 0.256 128 12!) 7 20 40-131
epoxide 

Aldrin 0.25i 126* 127" 1 22 40"120

Dieldrin 0.60b 121 106 13 i8 52-126

Endrin 0. 109 95 13 21 56-121

4,4"-DDT 0. 5 i3 104 87 17 27 38-127

# Column to be Used to flag ie y and RPD values with an asterisk
* Values outside of QC liimits

RPD: 0 out of 6 oucside limits

"u 2 ou . 2 outside limits 165



PESTICiDE- MATRIX SPIEt/MATRI X SPIKE DUPLICATE RECOVERY
WATER

Job No: O.O01 'QC Report No.: :OCP-W-O039-88B
QC Sample No.: Blank

Client: E& Oak Ridge Level (Low/Med-): Low I
.Attn: BiM " Hayd~n Date Reported: ii Iii 88:
,Address: 710 S. Illinois- Avenue

Suite F-103'
Qak Ridge, Tn. 37830

Project: Dul _uth ANGB, Laboratory Supervisor Approval:

QC Report for La ioratory Sampl'e No(sY: ....'__ __,___,___ ___

8a992694-88092696, 88092726-88092727

88-)92765-88092766, 88092772,,.88092777, 88092806

I Compound In ount Sample Cohc.. MS-Conch MS % QC.

Added In Extract In Extract Rec. I- Limits
(ag) . (ug/'L) (ug/L) Rec.

Lindane0 ND,- 0.169- 85 -6-123

Heprachlor '.00ND 0.184 92 40-131

epb::ide

Aidrin 200 ND 0.155 78 40-120

Die 4rin 500 ND 0.419 84 52-126

Endr in 5)0 ND 0.1,93 39* 56-121

4,4 -DDT 500 ND 0.385 77 38-127

MSD Conc. QC Limi-s
In Extract MSD % MS %

(ug/,) Rec. # Rec. 1 RPD# R2D REC

Lind an e 0,23() 118 85 33* 15 56-1 23

Heptachlor 0. 2 3 132 92 35* 20 40-131
epox:ide

Aildrin 0.22 1161 78 39it 22 40-120 !

Dieldrin 0.608 122 84 37* 18 52-126

Endrin 0. 5 21 104 39,. 92* 21 56-121

4,4-DDT 0.567 113 77 38- 27 38-127

m Column to be used to flag recovery}'arid RPD values with an asterisk
* Values outside of QC limits

RPD: 6 out of 6, outside limits

Spike Recovery: I out of 12 , outside limits



PESTICIDE METHOD BLANK SUMMARY

Job NO.; oR001 Lab Name: Engineering Science

Lab Sample No.: Blank

Client:- ES Oak Ridge
Attn: Bill M~den Matrix: Water
Addtess: 710 S'. Illfnois Avenue £~,el (low/ined): Low

Suite Fr-103 Extacti6n:
Oak Ridge, -Tn. 37830 (SepF/C6nt!/Sonc): Sonc

Date Reported: '11-03-88

Ii Project: Duluth ANGB

Date Extracted: 9-30-88
Date Analyzed (1) I0-24--88 Date Analyzed (2): 10- 26-88
Time- Analyzed (): 20:'26 Time Analyzed (2): 01:'29
-Instrument ID () 5890, #2 Instrumeit ID (2): 5880[ GG Coluon ID (1) OV-1.r GC Column ID- (2): Mixed

'This Methodo Blank applies oto the fo llowing samples, 14S 'and:°MSD.

EPA Sample Lab- Sample- Date :Lab Sample Date
-No. ID (1) Analyzed I ID' (2) Analyzed 2

- ' 88092726 10-24-88 88092721 10-26-88
88092727 10-24-88
88092765 10-24-88

- 88092766 I0-24-S8
88092721 10-25-88

[
U
U
[

~~88-A1-DULU0285 I PT-F RHMOI : _ _ _



PESTICIDE -METhOD BLANK SUMMARY'

jobN.-:. OROO.L Lab Name: Engineering, Science
Lab Sample No.: Blank

Client: ES Oak Ridge
Attn: Bill Haydei 'Ma'tkix: Soil
Address: 710 S Illinois Avenue -LeVe-i (low/med): Low

Suite F-I03 Extee uBx -tion:,
-oak Ridge, Tn. 37830 (SepF-/C6ntISonc): Sonc

Date Reported: 1I-03-88

Project: 'Dulu h ANGB

Date Extracted: I0-03-88
'Date Analyzed' (): 10-25-88 Date Analyzed (2): 10-25=88
Time Analyzed (1): 03:10- Time Analyzed (2): '22':'6
'Instrument ID (1); 589042 Instrufnent ID (2),: 5,880
GG" Coiumn ID. (1),: OV-I, GC Column'ID (2): Mixed

This Method Blank app-l'es .to the-foil6wing s-amples, MS, and 'MSD.

EPA Sample Lab Sample Date Lab Sample Date
No. ID (I) Analyzed 1 I-D (2) Analyzed 2

- 88092772 10-25-88 88092772 10-26-88
- 88092777 10-25-88
- 88092806 10-25-88

II

i I

88-AI-DU..2...1.1I



[

WAE NA:RRA&TIVE
AQUALITY .QNTROL RESULTS SUMMARY

WORK ORDER NO(S). 1055[ EPA METHOD 8270 ANALYSIS

I
I

'SamDes 88092765, 88092766, 88092768, -88092769 and 8809277-0 were
first extracted, on SeDtember 30, 1988. SamDle 88092772 was first
extracted on October 3, 1988. The samples were first analyzed on
November -9-10, i988. Thus, all holding times were met. When samDle

I 88092766 was first analyzed, recoveries of two base neutral surrogates
were below EPA QC limits. The extract was re-analyzed. Surrogate spike
recoveries met EPA QC criteria, but- area counts for the sixth internal
standard were low. The acid extract of samDle 88092772 was lost during
the ext-raction Drocedure. There was no more sample for re-extraction.
When the base- neutral extract of this samDle was analyzed, area counts
for one or more internal standards were outside of EPA QC limits. The
extract was re-analyzed with the same result, suggesting a matrix
effect.

I8
V
tI

89-DULU0903 1 189 CN-FRM02
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-SEMIVOLATlLE ORGANICS- -AALYSIS PATA.-SHEET.
TEN4TATIVELY IDENTIFIED COMPO.UNDS

rJob No.-: CR001 ~Work Ord-r No..: '1055L LMtrix: Wa ter
Conc Unit: ug/L

Client:: ES. OaklRidge, Lab- Sa-le I1D: 88092'663-85 Blahk
f~Attn: 'Bill, Haydeni 88V§92766-7O0 A(C

i ddress,: 7 10 S.' 11 1 iln o is Avenuie Lab F-ile ID:. t6135
Suite F-103 Date- Re &eived:' NA
Oak Ridgo, Tn,. 37830 -Date Extracted: 09-30-88LDate Analyzed: 11-08-88

Date Repojrted: '04-11i-89
Pirojict:, Duluth ANBDilution, Factor: NA

V % Moisture:

STIdC; Found: 1

CAS NUMBER COMPOUND NAME RT EST. CONC. Q

12,7-18-4 Tetrachioroethehe 4.2,0 10

89-DULU1O35 1 TI-FRM01
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,E4T OlATILE, ORGANICS6L9SDAASET
TENTATIVELY IDENTIFIED'COMPOUNDS

Job -No.: OROO-1 Work Order N0.: 1055
-Matrix: Water i
Conc Unit: Ug/L

Client- ES Oak Ridge Lab Sample ID: 88092663-85 Blank
Attn: Bill Had 88092766-70 BN
Addrdss: 7-10,S. Illinois Avenue Lab File ID: E6136

Suite F-r03 Date Re'ei'ed: NA-
Oak Ridge, Tn. 37830 Date Extractedv 09-30-88

,Date Analyzed: 11-08-88
Date- Reported: 04-11-89

Project. Duluth ANGB -Dilution Factor: NA
% Moisture:

# TICs Found: 3 1

CtAS NUMBER- COMPOUND NAME RT EST. CONC. Q

127-18-4 Tetrachloroethehe 4.20 10
Unknown 25.07 17 j
Unknown 28.77 7

ii

89-DULU1036 1 ti-FU o
174



L
SEMiVOLATILE ORGANICS .ANALYSIS DATA SHEETV TENTATIVELY IDENTIFIED COMPOUNDS-

Job No..: OR001 -Work Order No.: 1055
Matrix:, Water
Conc Unit: ug/L

Client: ES Oak Ridge Lab Sample ID: 88092770 AC
I Attn: BillHayden

SAddress: 710 S. Il-l-inois Avenue, Lab File ID: E615§
Suite F--103 Date Received: 09-28_-88
Oak, R-idge-, Tn. 37830, Date-Extracted: 09'30-88

Date Analyzed: 11-09-88
-Date Reported: 04-11-89

Project: Duluth ANGB Dilution Factor: 1
% Moisture:

' # TICs Found: 3

t CAS MN4BER COMPOUND NAME RT EST. CONC. Q

127-18-4 Tetrachloroethene 4.16, 11 B
Unknown 4.49 7
Unknown 28.77 38

89-DULU1037 1 TI-FRM01"
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SEMIVOIATILEOt-G4ANICS ANALYSIS DATA SHEET
TENTATIVELY'IDENTIFIED- COMPOUND'

J6b-No.: 6RO01 Work-Order No.: 1055
,Matrix: Water
Conc Unit: ug/ . .

Client: ES Oak Ridge Lab Sample ID: ;88092770 -BN

Attn: Bili Hayden
Address:, 710 8. Illinois Avenue Lab File ID: E6160

Suite F-103 Date Received: 09-28-88'
Oak Ridge, Tn. 37830: Date Extracted: 09-30-88

Date Analyzed: 11-09-88
Date Reported: 04-11-89

Project:. Duluth ANGB Dilution Factor: 1
%Mbisture:

# TICs Found: 3

CAS NUMBER COMPOUND NAME RT EST. CONC. Q

127-18-4 Tetrachloroethene 4.17 15 B
- Unknown 25.06 5

Unknown 28.78 54

89-DULU1038 1 TI-FOl i
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SEMIVi;ATILE ObRGANICS-AkALYSIS- DATA SHEETI TENTATIVELY IDENTIFIED COMPOUNDS

Job No.-: OR001 Work Order No..: 1055
L Matrix: Water

conc Unit: ug/L
Client: ES Oak Ridgeq Lab Sample ID! 88092768 AC
Attn:: Bill Hayden

t Address: 710 S. Illinois Avenue Lab File ID: S0452'

Suit(eF -103 Date Received: 09-28-88
Oak Ridge, Tn. 3-783.0 Date Ext-racted: 09-30-88

[J Date Analyzed: ii-09-88
Date Reported: 04-11-89

Project: Duluth ANGB Dilution Factor: I.
% Moisture:

# TICs Found: 8.

CAS-NUMBER COMPOUND NAME RT EST. CONC.

tnknown 3.28 81
- Unknown 3.33 110

79-01-6 Trichloroethene 3.44 11
- Unknown 4.86 10

127-18-4 Tetrachloroethene 5.10 18 B
- Unknown 5.42 7

79-34-5 1,1,2,2-Tetrachioroethane 7.07 4
- Unknown 26.74 5

89-DULU1039 1 177TI-FRM~177



SEMiVOLATILE" ORGANICS, ANALYSIS_ DATA- SHEET
TE NTIATIVE Y IDENTIFIED COMPOUNDS.

,Job No.: OR00I 'Work Order No.: 1055
Matrix: Water
CondC Unit: ug/L

Client: ES Oak Ridge Lab Sample ID: 88092368 BN
Attn: Bill Hayden
Address: 716 S. Illinois Avenue Lab File ID S0453

Suite F1 03 Date Received: 09-28-88,
Oak Ridge, Tn. 3783 0 Date Extracted: 09"30-88

DateAnalyzed: 1-09-88
Date Reported: 04-11-89

Project: Duluth ANGB -Dilution Factor: I
% Moisture:,

# TICs Found: 13

CAS NUMBER COMPOUND NAME RT EST. CONC.

Unknown 4.00 4
Unkn wn 4.86 15

127-18-4 Tetrachloroethene 5.-07 13 B
- Unknown 5.44 13

79-34-5 1,1,2,2-Trichloroethane 7.,07 9
- Unknown 25.07 14
- Unknown 26.-46 53
- Unknown 29.18 9
- Unknown 29.82 18
- Unknown 30.13 15
- Unknown 31.15 4
- Unknown Saturated Aliphatic 32.23 4
- Unknown 34.76 20

1-

89-DULU1O4O 1 TI-FRM01



SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

41TENTATIVELY IDENTIFIED -COMPOUNDS-
Job No.: OR001 Work Order No.: i055

-Matrix: Water
Conc Unit: ug/L

Client: ES Oak Ridge Lab Sample ID: 88092769 AC
[Attn: Bill Hayden

[ Address: 710 S. Illinois Avenue Lab File ID: S0454
Suite F-103 Date Received: 09-28-88
Oak Ridge, Tn. 37830 Date Extracted: 09-30-88

[ -Date Analyzed: 11-'09-88
pate Reported: 04-11-89

Project:, Duluth ANGB Dilution Factor: 1
% Moisture:

# TICs Found: 9

CAS NUMBER COMPOUND NAME RT EST. CONC. Q

Unknown 3.24 19
- Unknown 3.35 7

79-01-6 Trichloroethene 3.43 13
Unknown 4.88 39

127-18-4 Tetrachloroethene 5.09 17 B
- Unknown 5.45 34

Unknown 7.08 11
Unknown 8.12 12

- Unknown 30.12 16

I;

89-DULU1041 1 iI7TI-FRM01



SEMIVOLATILE -ORGANICS .ANALYSIS: DATA SHEET.
TENTATIVELY IDENTIFIED COMPOUNDS-

Job No.: OR001 Work Order No.: 1055
Matrix: Water
Conc Unit: ug/L

client: ES Oak Ridge Lab Sample ID: 88092769 BN
Attn: Bill Hayden
Address: 710 S. Illinois Avenue Lab File iD: S0455

Suite ,F-103 Date Received: 09-28-88
Oak Ridge, Tn. 3783 Date Extracted: 09-30-88

Date Analyzed: 11-09-88
Date Reported: 04-11-89

Project: Duluth ANGIB Dilution Factor: 1
% Moisture:

# TICs Found: 7

CAS NUMBER GCOMPOUND-NAME RT EST. CONC. Q

- Unknown. 3.28 90
79-01-6 Trichloroethene 3.42 10

- Unknown 4.88 45
127-18-4 Tetrachloroethene 5.08 18 B

- Unknown 5.46 381
79-34-5 1,1,2,2-Tetrachioroethane 7.07 25

- Unknown 26.70 12 1

ISI

89-DL~lO2 1 I-FRO 1



'SEMIVOLATILE ORGANICS AIALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDSU;

Job-No.: OR001 Work Order No.: 1055
Matrix: Water
Conc Unit: ug/L

Client: ES Oak Ridge Lab Sample ID: 88092765 AC
Attn: Bill Hayden
Address: 710 S. Illinois Avenue Lab File ID: E6i55

suite --103 Date Received: 09-28-88
Oak Ridge, Tn. 37830, Date Extracted: -09-30-88

'Date Analyzed: 1-09-88
Date Reported: 04-11-89

' Project: Duluth ANGB Dilution Factor: 1
% Moisture:

# TICs Found: 4

CAS NUMBER COMPOUND NAME RT EST. CONC. Q

127-18-4 Tetrachloroethene 4.16 13 B
Unknown 4.20 12
Unknown 4. 50 16
Unknown 25.03 8

89-DULU1043 1 TI-FRMO1tat8



SEMIVOLATILE ORGA-ICS ANIALYSIS DATA .SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

Job No.: OR001 Work Order No.: 1055
Matrix: Water
Conc Unit: ug/L

Client: ES Oak Ridge Lab Sample ID: 88092765 -BN
Attn: Bill Hayden
Address: 710 S. Illinois Avenue Lab File ID: S0469

Suite, F-103 Date Received: 09-28-88
Oak Ridge, Tn. 37830 Date Extracted: 09-30-88

Date Analyzed: 11-10-88
Date Reported: 04-11-89

Project: Duluth ANGB Dilition Factor: I
% Moisture:

# TICs Found: 14

CAS NUMBER COMPOUND NAME RT EST. CONC. Q

Unknown 3.27 39
Unknown 3.35 120

79-01-6 Trichloroethene 3-.45 9
- Unknown 4.87 26

127-18-4 Tetrachloroethene 5.10 12 Bj
- Unknown 5.43 18

79-34-5 1,1,2,2-Trichloroethane 7.06 15
- Unknown 26.75 6
- Unknown 29.57 6
- Unknown 29.82 21
- Unknown 30.13 8
- Unknown 34.76 36
- Unknown 39.63 35
- Unknown 40.17 13

89-DULU1044 1 82TI-FRM01.



'SEMIVOLATILE, ORGANICS ANALYSIS DATA SHEET
TENTATIVELY ID)ENTIfIED COMPOUNDSLi

I Job No.* OR001 Work Order No.: 1055
Matrix: Water
Conc Unit: ug/L

Client: ES OakRidge Lab Sample ID: 88092766 AC
Attn: Bill Hayden
Address: 710 S. Illinois Avenue Lab File ID: S0450

Suite F-103 Date Received: 09-28-88
Oak Ridge, Tn. 37830 Date Extracted: -09 30-88

Date Analyzed: i1-09"88
Date Reported: 04-11-89

-Project: Duluth ANGB Dilution Factor: 1
% Moisture:

# TICs Found: 5

CAS NUMBER COMPOUND NAME RT EST. CONC. Q

- Unknown 4.90 68
127-18-4 Tetrachloroethene 5.06 11 B

- Unknown 5.47 55
79-34-5 1,1,2,2-Tetrachloroethane 7.07 40

- Unknown 26.66 6

I8

I
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I

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIEDCOMPOUNDS

Job No.: OR001 Work Order No.: 1055
Matrix: Water
Conc unit: ug/L

Client: ES Oak Ridge Lab Sample ID; 88092766 BN
Attn: Bill-Hayden
Address: 710 S., Illinois Avenue Lab File ID: S0451

Suite F-103 Date Received:- 09-28-88
Oak Ridge, Tn., 37830 Date Extracted: 09-30-88

'Date Analyzed: 11-09-88
Date Reported: 04-11-89

Project: Duluth ANGB Dilution Factor: 1
% Moisture:,

TICs Found: 21

CAS NUMBER COMPOUND NAME RT EST. CONC. Q

Unknown 3.25 31
Unknown 3.30 75
Unknown 4.22 8
Unknown 5.07 390
Unknown 5.25 11
Unknown 5.62 230
Unknown 6.01 11

- Unknown 7.00 11
- Unknown 7.14 79
- Unknown 7.29 69
- Unknown 7.54 11
- Chlorinated Unknown 8.10 11
- Chlorinated Unknown 8.38 14
- Unknown 8.45 17

Unknown 9.95 13
- Unknown 10.01 38

Chlorinated Unknown 12.29 5
- Unknown 25.04 11 *
- Unknown 26.46 15
- Unknown 29.82 8
- Unknown 34.75 18

Iii

89-DULU046l 18- - - ---- TI-FRM01 l~~184 '



SEki4VOLATILE ORGANICS ANALYSIS DATA SHEET
[I TENTATIVELY IDENTIFIED COMPOUNDS

Job No.: OR001 Work Order No.: 1055
L Matrix: Water

Conc Unit: ug/L
Client: ES Oak Ridge Lab Sample ID: 88092766 BN
Attn: Bill Hayden Re-analysis
Address: 710 S. Illinois Avenue, Lab File ID: S0613

Suite F-103 Date Received: 09-28-88
Oak Ridge,, Tn. 37830 Date Extracted: 09-30-88

Date Analyzed: 11-30-88
Date Reported: 04-11-89f Project: Duluth ANGB Dilution Factor: I

%Moisture:

° TICs Found: 22

CAS NUMBER COMPOUND NAME RT EST. CONC. Q

Unknown 3.26 110
Unknown 3.94 27

- Unknown 4.0'1 15
Unknown 4.16 64

- Unknown 4.22 13
- Unknown 4.27 12

Unknown 4.62 210
Unknown 4.66 33

- Unknown 4.87 88
- Unknown 4.98 23

V 127-18-4 Tetrachloroethene 5.02 16 B
- Unknown 5.09 15
- Unknown 5.21 15

Unknown 5.41 51
Unknown 5.45 53

- Unknown 6.01 150
- Unknown 6.57 15

79-34-5 1,1,2,2-Tetrachloroethane 7.01 36
- Unknown 7.43 14

Unknown 8.81 25
Unknown 24.94 13
Unknown 26.38 14

89-DULU1047 1 TI-FRM01
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J

SEMIVOLATILE ORGAN'ICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

Job No.,: OR001 Work Order No.: 1055
Matrix: Water
Conc Unit: Ug/L

Client: ES .Oak Ridge Lab Sample IDi 88092742-47 Blank
Attn: Bill Hayden 8809:2772-77 AC
Address: 710 S. 1llinois Avenue Lab File ID: E6!80

Suite F-103 Date Received: NA
Oak'Ridge, Tn. 37830 Date Extracted: 10-03-88,

Date Analyzed: 11-10-88
-Date Reported: 04-11-89

Project: Duluth ANGB Dilution Factor: NA
% Moisture:

TICs Found: 2

CAS NUMBER COMPOUND NAME RT EST. CONC. Q

127-18-4 Tetrachloroethene 4.14 19
- Unknown 28.68 17

89-DULU048 18 TI-FRM0



SEMI-,VOLATLE ,ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

Job No.: OR001 Work Order No.,: 1055
V Matrix: Water

Conc Unit: ug/L
Client: ES Oak Ridge Lab Sample ID: 88092742-47 Blank

I Attn: Bill Hayden 88092772-77 BN
Address: 710 S. Illinois Avenue Lab File ID: E6183

Suite F-103 Date Received:: NA
1: Oak Ridge, Tn. 378 3O Date Extracted: i0-03-88.

Date Analyzed: 11-11-88
Date Reported: 04-11-89

Project: Duluth ANGB Dilution Factor: NA
! % Moisture:

TICs Found: 3

i CAS NUMBER COMPOUND NAME RT EST. CONC. Q

- Unknown 3.99 20

127-18-4 Tetrachloroethene 4.16 21
- Unknown 4.49 12

I

I

89-DULU1O049 1 TI-FRM01



SEMIVOLATILI ,ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

Job No.: OR001 *Work Order No.: 1055
Matrix: water
Conc Unit: ug/L

Client: ES. Oak Ridge Lab Sample ID: 88092772 BN
Attn: Bill Hayden Re-analysis
Address: 710 S. Illinois Avenue Lab File ID: E6320

Suite F-103 Date Received: 09-28'88
Oak Ridge, Tn. 3783_0 Date Extracted: 10-03-88

Date Analyzed: 11-23-88
Date Reported: 04-11-89

Project: Duluth ANGB Dilution Factor: 1
% Moisture:

# TICs Found: 8

CAS NUMBER COMPOUND NAME RT EST. CONC. Q

Unknown. 3.7a 4
- Unknown 3.94 66

127-18-4 Tetrachloroethene 4.08 25 B
- Unknown 4.46 55

79-34-5 l,l,2,2-Tetrachloroethane 5.88 9
- Unknown 28.64 120

Unknown 31.20 4
Unknown 34.01 4

85II89-DUL O05 1 1 8TI-FR0M l



418.1 INITIAL & CONTINUING CALIBRATION DATA

Job No.: OR001 Calibration Date: 10-21-88
Instrument I.D.: Bausch & Lomb

Client: ES Oak Ridge Spectronic 270 IR
Attn: Bill Hayden
Address: 710 S. Illinois Avenue Unit: mg/L

Suite F-103 Date Reported: 11-09-88
Oak Ridge, Tn. 37830 R= 0.9986

Project: Duluth ANGB Laboratory Supervisor Approval:

Laboratory Sample No(s).: __

V88092765-88092766, 88092 768 -880 92770
88092772, 88092777, 88092806

/Continuous
Standard Concentration Absorbance RF /Calibration

/Verification

No. 1 0.59 0.079

No. 2 1.2 0.146 RF = 8.15

No. 3 1.8 0.218

No. 4 2.4 0.301

Cont. Cal. No. 2 1.3 0.148 CCV = 108%

88-Al-DULU0447 1 1CC-FRM03



SEMIVOLATILE METHOD BLANK SUMMARY
4B

Job No.: Work Order No.:
Lab Sample No.: c3-

Client: Lab File ID:
,Attn: Matrix: oa,-c-

Address: Level (low/med):
Date Analyzed; l(-'t
Time Analyzed: o /(2oO"_-

Instrument ID:
Date Reported:

Project: .)

This Method Blank applies to the following samples, MS and 11SD.

Sample Lab Sample Lab File Date of

Number ID ID Analysis

13 662~7~ S OYY3,SoY',V-7-

-Un -,~SL--SWt 1 0 L 2 9 sI o C/ y VS3, ((-9 Y A,?-S--WI I o = 5 I Cb, ,5 o /6, I(-' 'I?- 1oYi
-: -L-w .. ~',,,7 .- >c-I, S 5°),/,St L'/ I /! - ,//-3-3

- ,39L9Q - L so,5 ...o'/ 3 I /I--' ;

I I
SWI

3 I I
I I

I I I

89-AAAANIINN 11 0 TI-FRM10



SEMIVOLATILE METHOD BLANK SUMMARY
4B

Job No.: Work Order No.:
Lab Sample No.:

LClient: Lab File ID: E-fO/ I'-

Attn: Matrix:

f]Address: Level (low/med):
Date Analyzed: /I-IO-S.2, ,i1f(')
Time Analyzed! C o- 0 I
Instrument ID:

LretDate Reported:
1 P r o j e c t :U 

.

This Method Blank applies to the following samples, MS and MSD.

Sample Lab Sample Lab File Date of

Number ID ID Analysis

-,wiI -ge 3o I iti-i if~3~~
I 1-1SL&$V I 7I?2 I I~~j/-{2

7I I

II. I 1 II I I I
, I I

I I
I I I

II I I
II I I

I !I .I!

I I
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0 , !.I . . 34 . .162 24:.0w .471 424-05 .61985.9j M O .4-05 ., 4n 13 .0 -,9 135 ' Of 1: 1.. . 1.20? 243.95 8.060 441.05 ?.5,
. . .,0 61? ie' 95 .887 245.05 1.105 442.05 69602

Is*c,22 1 ( .? 1S?.i5 2.85F 241.95 1.105 443.05 121 9FI
.. 2, . ,'E3 -32.! .2: :8 05 .722 24L-.5 .192 444.05 1.16,

11
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Lorntinui Calibration Check[ HiLkCwpounuds

CaSE 110: Calibration Date: 1141'N~

Contract 11,0: Laboratorv 10: Ko6152

irsri;t:j: Initial Calibration Date. 10M13/8

I ~~1. iizijw~~IWi W R' L ~ lainr ~f for CC is

Co~ob~. Rf £f Siff CCC SpfC

2,-Bir!W OphE43; n 1. 11, 1 1.1133 12.70
%11 -1 ioroEDIre 15737 1.8523 12.15

FnenYClord 1.030 1.62M .

DiRE601 -U'S pan 131- 1.71 6.
iI oEnzr 553 J91330 32.,09

1-~cpbl.22101 .4503 13.0
1 is(orounvnrethn 520.30'88

,.-NhcI'Ioro'bEns-EA .315 LO2OS 1.55 A

1.21 is',clooie~ n .319 1.35362aS7 8 .11

~a1.53422 198.96 102S2 7.1.3
1-Chororeinre.33116 2.3305 .1i

itEkadd orobadIne .760560 .1711 6.083

I-lro3-zEttpEno S683 .5001 14.289

2eyn Aphiin .54680 .507,13.02

- esporone .actor .6916al sanar il at.S9

Zishf '8 Dif001c 8.8o7gnlavrg o uv
CCZ _ ClbrtioneChaick CponS'St ~C-Sse efraneC~e opins(.

forh16Wll phenoe of A06 2.69



ta ," ntO.i1n C llbtiun CiO . ,&:'o

D . Calibration-Date: 10/0'
--- -- -- -- -- -- - --- ... ------ ------

Conira.i 1o. Laboratory 10: )[6132

16tinrEi ND: Initial Calibration DPate: 10/13/16

,,.FAug ,,, forri Ilai 's I I

C0h ourt PL If, ij fU CCC iS XL

P1 .... X ..... (... 5J7C.

IL!/.. &. . ..€.nrycllor~'prlt'e ,E .432"S -. 33525 .71
241,64IC 11 (O111 vjI - .3223 .~313 49

2,,54rlchoropiEDIl ,1993 .501;2 .130
2-fD~orobipienj.] 1.26693 1.20680 S.7
£-C~rtI~aei~e1;.,21465 1.16370 6.6
2-ifltroaniline .63125 .6122 .29
0inUuh/Ipaat 1.33033 1.39300 4.71
..6-6ir.ito.u. I.31616 01/ .76

flEL~I(I.IEA 1.0620 1.59M2 4.46
3-flhtro.arnhE .63762 .57762 9.32
.rosp,,no .63763 .06S07 1;.33 **

8cnaMhne1.126ii 1.08007 1.12
r1. 1. 00 1.304. I139
,. nlriotjuen .32033 .36M9 15.09

4-liro heo ,18425 .201H7 9.35 *
1iuoreoe 1.03332 1.12360 2.71

iethylpr,alate 1.32331 1.35267 2.20
Cl,]orophey, vl-penyhether .8214 .J7069 2.37

H4Itro arillir e .2749S .30776 11.91
2.4.o-,ruou',no ,l .14218 .20831 16.62

Gel ta-a6c- -

neptachlor -

Hi-111trosodiphenylam nE .4496g3 .15736 1.6-1
• ,.-u&rlitro--1,=hP'lp,,enol .08606 -"r ' . .

4-6r~opherl-pinylet, ec .22979 .2 461 10.77
eiachlorobezerie .287 .31323 8.88

Fentachloropheroi .113i0 .1392i 22.25

Fr - Resporse factor froh daily standard file at 60.00 NoiL

Al - u~Rrae Response factor fron Initial Calibration Torn UI

101f - I Oifference froh original average or curve .

C.CC - Calibration C'eck Compounds (i) SPCC - Syst Performrce Check Conpounds (-)

rOh UlII Page 2 of 3
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IUMnd~ni Calibratio, "Ed,.

LdE n.: Calibration Date:-1 i/03Oi +' +- --- --- --- --- --+ .... ............. .. .... --- --- --- ---
-L tLI fj : jE. , I I

£o-ta t : Laboratory 10: '/6152, +............... ------.--------................
IstmEnt D initial- Callbration Date: -10/13/83'

IIalunimn R1, for SC is Ibaxile 6,01f~ i or CCE,15 1,

StLm ToidUI li" II r OIff CCC SPCLI,

I,,lr,,t,,r, 1 .0790u .99 0 7.51
rl.. .1.13M 1.13 .26
u ',,- u tVP I,,t, a I.E 1.7174; 1,933311 12. 7

ro I. L E.IIJ OlUr l apJ~ 0 0

G. I. 1I.

[r,03Ulr,

Out In
V -flIu::fu-

* ' .I UT
r . l. 1 .. ;. .

B EnIzldlne .03779 .i,0303 172.96

fPyrene I.667 1.62563 1.86
lerphenril-d1 1.09647 1.18297 7.03
Butyluerzylphthalate 1.1091 1.32276 H.93

G,, 1.hr0see2 2 1.79
DEzo(a,AntraCErE 1.0900; 1.2GI97 10.27
bi, Mi(Eslhe al)'alate 1.3i27 1.67;53 25.03
W)i-n-ot Iphtfate 3.72331 MG58 11.23 ,
8e,,o~a)Pyee 1.27671 1.25M 1.21 *
, enzo(b)rluoranthene 1.48302 1.72796 16.05

lnaEoAdO2,3-cdfyrerE .82343 1.25637 52.21
0 ibezofa'h inthracen .7836 1.001 27.21

B;rzo(1irluorarthEne 1.51930 .92062 39.39
GEno( OIFh,lErvIene .7530 .99S 7 33.53

esponse factor fr daily standard t(Ie at. 60.00 h/L

W n.jEag. Resporse Factor froh Initial calibration rorn UI

10U O - 1 Difference frui original average or curve

LL, Casli loation Check Cmpounds (1) SPCC - SyStEn PErforrice b11 ton du

(orN UII NjE Sof 3 199



8B
SEMIVOLATILE INTERNAL STANDARD AREA SUIMMARY

Lab Name:_ _ _ _ _ _ Contract:

Lab Code: Case No.: SAS No.: SDG No.:

EPA Sample No. (Standard): Date Analyzed:

Lab, File ID (Standard): Time Analyzed:

Instrument ID:

IISl(DCB) I JIS2(NPT) I 1IS3(ANT) I
I AREA #I.RT I AREA #1 RT AREA Fl RT

I I " . . .I I I I -.. .. .
,12 .HOUR 1
I STD__ doOOt1rt LZ~Zi__I I . . . . .I I .. . -- -; -- -

I. UPPER I _ I I,,.

I : . . . . . . . . ._ _

LOWER
LIMIT- q*'1 0j 122__

;EPA SAMPLEI
NO.

0 I I I I I
oij1 .....V //I ! '- I '+v96 IV5"LjLLIL•IO/S

061 .. .. 1 -3 -! Isl t! -U o- I -1, L//*3/,.;' I //.,/ 90' l' 6 '7 l.
01 j jI I/ a, J~q 9S%~: ILLlW 5g2 1f S-1'7q 32
091", ED72,W. l. LA1156 79-1Dcqg -/ Y 4

o513f- ItL 1 - "I -1- 2) I//.YSII P i' / Ai'z-
101 . %I I: I ,1/3/Y9 I. 2Y2 I Io9_jk,

os~;q w Lo I/!-063 L, /(0-9.1

141..

161

181
191

131 _ _ _ _ _ I__ _ _ _ I__ _ _I_ _ _ _ _I_ _ _ I _ _ _ _ _I I'__

ISI (DCB) = 1,4-Dichlorobenzene-d4 UPPER LIMIT =1+ 100% of

IS2 (NPT) = Naphthalene-d8. internal standard area. :
IS3 (ANT) =i Acenaphthene-d8 LOWER, LIMIT =-50% of

• internal standard area. ]

Column used to flag internal standard area'va'lues with an asterisk
page ___of_,__

201~FP1 VIII_ IV- __00 I _ _I _ _
--________ _________ ______ ___ -____ _ ____ ________ ______ 1

21 ____________I___________ ________ I ____________ i m mm______ I m__________ _______



8C
SEMIVOLATILE INTERNAL STANDARD' AREA SUMMARY

Lab Name. Contract:_

Lab Code: Case No.: SAS No.: SDG No.:.

EPA Sample No. (Standard) :_Date Analyzed:

Lab File ID (Standard): Time Analyzed:

Instrument ID:_. .. ....

I2 IS4=(PHN). I IS(CRY) I .IS4(PRY) I
AREA #1 RT I AREA #1 RT I AREA # RT

I12 HOUR III
STDI I ---- I

[UPPER
ILIMIT I C''k .

LOWER
I LIMIT__ I(Y~I0 . -1 1~- - IIII . . . . I
IEPA SAMPLEI I I
I NO. II I

01 S2 0r26 5 C I Qq 4 1 I I a ' q I I A I311'2 .i 54jo Y ,' ,I. s

0o31 Z i7X-l5 C ,4 / )-12 1/. V37 I -9/ II c( /) 53-/ 2 I 3Y.'?-o1

01

05 1 9

0O I I)q I . 17 _I

_ Z J1 Z I Z

l08 22 I A !v LJI J 2L r I I /I

091 M&61) 14 Phenanth5ene-d102UPPER1LIMT133N100

IS6(Pl = Perlen-3L2 L2LOWER L Ii -50io of inera standard 1area.>S ,2 N

AM 1( 13 1L 77 /, I~-b~ I~ .~IL
13ag IW __ _ _ _ I __-__ I _ I SVI -27I
14131 1________ ___________ ________I____________I________I____________ _______

11 1__ _ _ _ _ _ _I_ _ _I_ __ _ _I_ _ _I_ _ _ _ _ _

1161 ___________ ___________ _______ ___________I________ ___________ _______

1.71 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _I_ _ _I_ _ _ _ _ _

1S4 (PHN) = Phenanthrene-dlO UPPER LIMIT +- 100%
155 (CRY) = Chrysene-d12 of internal standard area.
156 (PRY) = Perylene-d12 LOWER LIMIT =-,.504;

of internal standard area.

SColumn used to flag internal standard area values with an asterisk

page of _

FORM VIII SV-2 10/1

201



file: LUNILlIL
24 Oct 88 97& 5~

.276, 7 Z -7 3' 2 7 12'c', -7

VOLATILE-ICONT-INUING CALIBRATION CHECK

LabName:- ___ Contract: --

Lab-C ode:- Case No.:____ SAS No.:______ S06 No.-: -

Instrumwent ID.': Calibration Date(s):j.LZ 10/
LAB FILE I[): In,~ it. Calib. Date(s-):9 q

COMPOUND RRF RRF50 %D

Benzyl chloride__ _O32 ~:~~
.s(.-chlorbethoxy

methane__
bis (Z-chlor-oisopropyl

e'ther.___
B rom6benzeiie -A L .21
Bromodichlorom'ethane___: 3,5  'y ___

Brormoform 77 /--76 :
Bromomethane____ 6W _06 _

Carbon tetrachloride___ ___________

Chloroacetaldehyde.. ______a

Chlorobenzene AT ___A/..~Z...
Chioroethane I 03&
Chloroform________ ~ 3 _____

I-Chorohexane-__-,.Li1_- ;zL
2-Chioroethyl vinyl ether_! - "-___ ___-"-

Ch orohethane _____cj_ 0 3__
Chioromethyl methyl ether_! a I

o~1&pChlorotoluene5 _ -1, ~?
Di bromochl oromethane___ . '

Dibromomethane_-11- 3.. 1 2-5- _

1 2_Oichlorobenzene _ 2,5 2 7
1,3_Dichlorobenzene C/ J6 __

1 ,4Oichlorobenzene a 2.
Oichlorodif luor'methane___ a __

1,1 _ Dichioroethaie _ , 2 ___0

l1Z Dichloroethane ZZ& 22
1 ,1.jichloroethylene__T___
trans.) ,2..dich6roethylene1 q. ~I 1

Dichloromethane _________ 5- /0 io
I ,Z_.Dichloropropane__ _ _j.L___jv_ AD

1. 3.Dichloropropylene _ ,91ZI
1j1,2,Z-Tetrachloroethanel2.Y, j2:I
1,1,1, 2_Tetrachioroethane_1 a,:,.___
Tetrachloroethylen& ..... / ._ a

1 1.4Trichloroethano 3.f :3 2". /0
1 1,2Trichlproethane ----- _:J

Tiichloroethylene_____ 3.o .3~ /9
Trichlorofluormethane I. - _ 7 -o--1 -/! :
Trichioropropane, J-a 1 33
Vinyl chloride a.'± 9'L__

20.~



V file: 802e.CONTs
3 Nov88

VOLAlTILE CONTINUING CALIBRATION CHECK

LabNarme:______________ Contract: -

Lab, Code: uase No..: SAS No.:_____ -S[G No.:___

F Inistrument 1D.: Cairto'ate(s): 10./3___

f U~LASPILE 10:_ In it. Cali13. DOate(s):~49L..

C:1POUND RRF RRFSO0 ~

Bbnzene__________ ______ ___

C', lorobenzene_______ ______

/n5 3 /1 7

goa



')OLATILE CONT1NUING CA~L IRATION C H ECK.

LabNarme: _____________ Contract:___

Lab Code: -- Case No.- SAlS No.

Instrumen~t IDVOC-L_____ Calibtration Date(s):10/4 1TS

LAb FILE I D':70,1___ Init. Calib. Date(s:)10/3 / -Z /jq//"

C OMPO U11D- RRF RRF50O YD

Benzyl chloride______ 4.43 2.20 50 .3-4
bis (2-choroethoxy)
miethane__________ 0.12 100.00
bis (2-choro i opropy 1
ether___________ 0.12 100.00
Bromroberzene_______ 3.08 3.32 - 7 .80
B ror~o dc h lo romet ka ne 4.35 3.75 1-3.84
Br omo fo rm f 31.33 2.60 19 .40
Bromornetharie . 0.43 0.00- 100,.00
Carboon tetrachlor'ide .4:95 - 4.30 -13.04
Chloroacetaldehvode_____ 0.07 100.00
Chioroberizere______ 1 .25 1.10 12.30
Chioroethane________ 0.73 0.00 100.00
Chloroform_______ 4.23 3.47 17.88
1-Chorohexane_____ 0.82 0.86 -5.07
2-Chioroethyl vinyl ether_ 0. 12 10000
Chlororimethare____ _ 1 .84 0.00 1 or). 0
Chloromethyl rrethVI ether_ 0.02 100.00
o_ ,rA_ ,& p..Chlorotolueries. 3.34 3.37 -0.80
Dibromochlorometharge___ .4.18 3.68 11.87
Dibrornorethane______ 3.06 2.90 5.24
1,2_Dichloroberizene___ 1.88 1.62 14.09
1,3-Dichlorobe-nzene___ 1.73 1.45 16.23
1,4-Dichlorobe~nzene___ 1.70 1.49 12.14

Di chlIorod i flIuorrnethane___ 0.54 100.00
1.1-Dichloroethane_ __ 3.10 2.35 24.23
1,2_Dichloroetharie___ 3.20 2.94 8.15
1,1_Dichloroethylene___ 2.28 1.90 16.55
trans_ 1,2_dichloroethylene 5.15 2.75 46.55
D i ch I orornoethane _ ____ 4.72 6.48 -37.21
1,2-.Dichloroproparie____ 2.83 2.42 14.55
1,3.Dichloropropylere__ 0.47 0.48 -1.14
1,l,2,2..jetrachloroethane_ 3.78 3.33 11.87
1,1,1,2_Tetrachioroetharie_ 4.83 4.33 10.28
Tetrachioroethylerie___ 4.70 4.09 13.02
1,1,1_Trichloroethane__ 2.88 2.50 13.21
1,1,2jTrichloroethane -. 4.42 4.74 -7.21
Trichloroethylene_____ 3.80 3.29 13.47
Trichlorofluorrnethane___ 1.18 1.18 -0.22
Trichioropropane______ 3 .08 3.32 -7.80
Vinyl chloride ______ 1.84 0.00 100.00,



[ I'3LATILE CONTINUING CALIBRATION CHECK

LabNari,e:ENGINEERING SCIENCE_ _ Contract :

Lab Code- Case No."- SAS No.: SDG No.:

Instrument ID.:VOCAL__ Ca libration Date(s), 1,0 /4/89

LA FILE ID: RRF 50 ___70 ____

I-
C OMPOFUND0 RRF RRF50O%

1 Benzene 5.35 3.90 -27.10
Chlorobenzene 7.37 6.30 -14.52
1,2_Dichlorobenzer_e 5.80 4.90 -15.52
1,3_D0ichlorobenzenie_ 6.50 5.70 -12.31
1,4_Dichoroberzene 5.23 4.60 -1-2.05
Ethyl Benzene 4.71 .4.30 -8.70
'Toluene 5.56 4.90 -1187
Xylenes_ 15.78 14.00 -11.28

I90
2(w
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[ E S 600 BANCROFT WAY
BERKELEY, CALIFORNIA 94710

ENGINEERING-SCIENCE, INC. (415) 548-7970

Job No.: ORO01

Work Order No.: 1064

Client: ES Oak Ridge
Attention: Bill Harden

Address: 710 S. Illinois Avenue
Suite F-103
Oak Ridge, Tn. 37830

Project: Duluth ANGB

Attached are the analytical reports for the water samDle(s) received
by this laboratory on 9-28-88.

Sample Preparation Data

Laboratory Client Date Date* Date Date*
Sample No. Sample ID Test collected extracted analyzed 2nd col.

88092806 DANGB-3-SLIO-SWI 418.1 9-26-88 10-12-88 10-21-88
88092806 DANGB-3-SLIO-SW1 8080 9-26-88 10-03-88 10-25-88
88092806 DANGB-3-SL10-SWI1 8270 9-26-88 10-04-88 11-11-88

88092807 DANGB-3-SL8-SWI 8010 9-26-88 9-30-88 10-04-88
88092807 DANGB-3-SL8-SW1 8020 9-26-88 9-30-88

*If applicable

88-Al-DULU0345 1 209 CL-FRMO1
A SUBSIDIARY OF THE PARSONS CORPORATION



ENGINEERING-SCIENCE INC. PAGE 1
11/2-9/88

ANALYSIS REPORT

WORK ORDER NUMBER: 1064
JOB NUMBER : ZB0000000440 APPROVED BY :",A" L -tX
WORK ORDER DATE : 09/28/88 Lab Supervisor

REPORT DATA: CLIENT DATA:
ES OAK RIDGE/DULUTH ANGB ES OAK RIDGE/DULUTH ANGB ( 134)
710 S. ILLINOIS AVE. STE. S103 710 S. ILLINOIS AVE. STE. S103
OAK RIDGE, TN 37830 OAK RIDGE, TN 37830
BILL HAYDEN

# OF REPORT COPIES: 1

CONTRACT / PO # : OR001
CONTACT : BILL HAYDEN

(615) -481:-3920 I

TASK: 3, UNITS: img/L

DANGB-3-SL10-
SWI

TEST COMPOUND 88092806
------------------------------- ---------------

418.1 PETROLEUM HYDROCARBONS <1

ND-Not Detected

210



ENGINEERING-SCIENCE INC. PAGE 2'fj11/29 /88

ANALYSIS. REPORT

11WORK ORDER NUMBER: 1064
LJOB NiJMBER : ZB0000000440 APPROVED BY ' ",,,,, -.

WORK ORDER DATE : 09/28/88 Lab Supervisor

I REPORT DATA: CLIENT DATA:
ES OAK -RIDGE/DULUTH ANGB ES OAK RIDGE/DULUTH ANGB ( 134)
710 S. ILLINOIS AVE. STE. S103 710 S. ILLINOIS AVE. STE. S103
(OAK RIDGE, TN 37830 OAK RIDGE, TN 37830
[BILL HAYDEN

# OF REPORT COPIES: 1

IJCONTRACT / PO # : OR001
CONTACT : BILL HAYDEN

(615)-48i-3920

'TASK: 4, UNITS: ug/L, GROUP 8010

DANGB-3-SL8-
SWI

TEST COMPOUND 88092807

I BENZYL CHLORIDE ND
BIS (2-CHLOROETHOXY)METHANE ND
BIS (2-CHLOROISOPROPYL) ETHER NDt BROMOBENZENE ND
BROMODICHLOROMETHANE ND
BROMOFORM ND
BROMOETHANE ND
CARBON TETRACHLORIDE ND
CHLORACETALDEHYDE ND
CHLORAL ND
CHLOROBENZENE ND
CHLOROETtHANE ND
CHLOROFORM ND
1-CHLOROHEXANE ND
-2-CHLOROETHYL VINYL ETHER ND

CHLOROMETHANE ND
CHLOROMETHYL METHYL ETHER ND
CHLOROTOLUENE NDDBROMOCHLOROMETHANE ND
DIBROMOMETHANE ND
1,2-DICHLOROBENZENE ND
1,3-DICHLOROBENZENE ND
1,4-DICHLOROBENZENE ND
DI CHLORODI FLUOROMETHANE ND
1,I-DICHLOROETHANE ND
1,2-DICHLOROETHANE ND
1, 1-DICHLOROETHYLENE ND
TRANS-1,2-DICHLOROETHYLENE ND
DICHLOROMETHANE 0.2 6B

11,2-DICHLOROPROPANE ND

ND - Not Detected

211.N



-ENGINEERIN '-SCiENCt INC. PAG E 3
11/'29/68

ANALYSIS REPORT FOR WORK ORDER'NUMBER 1064

DANGB-3-SL8-
SW''I

TEST COMPOUND 88092807

1,3 -DICI-LROPROPYLENE ND'
1,1,2,2 -TETRACHLOROETHANE ND-
1,1,1,2-TETRACHLOROETHANE ND
TETRACHLOROETHYLENE ND
1,1,1-TRICHLOROETHANE ND
1,1, 2-TRICHLOROETHANE ND
TRICHLOROETHYLENE '10
TRI CHLOROFLUOROMETHANE ND
TRICHLOROPROPANE ND
VINYL CHLORIDE ND

XD -Not Detected



ENGINEERING:SCIENCE INC. PAGE 4

[i1/29/88
ANALYSIS REPORT

WORK ORDER NUMBER: 1064
JOB NUMBER ZB000000044,0 APPROVED BY ' 4 .
WORKORDER' DATE -: 09/28/88 '-Lab Supervisor

I REPORT DATA: CLIENT DATA:
ES OAK RIDGE/DULUTH ANGB ES OAK RIDGE/DULUTH ANGB ( 134)
710 S. ILLINOIS AVE. STE. S103 710 S. ILLINOIS AVE. STE. S103
OAK RIDGE, TN 37830 OAK RIDGE, TN 37830

[BILL HAYDEN

# OF REPORT COPIES: 1

SCONTRACT / PO ORoo
CONTACT : BILL HAYDEN

(615) -481-3920

[*TASK: 4", UNITS: ug/L, GROUP 8020

DANGB-3-SL8-V SW).!
TEST COMPOUND 88092807

BENZENE ND
CHLOROBENZENE ND

1,2-DICHLOROBENZENE ND
1,3-DICHLOROBENZENE ND
4-DICHLOROBENZENE ND

ETHYL BENZENE ND
TOLUENE NDI XYLENES ND

Ii

ND - Not Detected

[ 213



ENGINEERING-SCiENCE INC. PAGE 5
11/29/88

ANALYSIS RtPORT

WORK ORDER"NUMBER: 1064
JOB NUMBER : ZBO00000440 APPROVED BY _____'-"__

WORK ORDER DATE : 09/28/88 Lab Supervisor

REPORT DATA: CLIENT DATA:
ES OAK RIDGE/DULUTH ANGB ES OAK RIDGE/DULUTH ANGB ( 134 )
710 S. ILLINOIS AVE. STE. S103 710 S. ILLINOIS AVE. STE. S103
OAK RIDGE, TN 37830 OAK RIDGE, TN 37830
BILL HAYDEN

OF REPORT COPIES: 1

CONTRACT / PO # : OR001
CONTACT : BILL HAYDEN

(615)-481-3920

TASK: 4, UNITS: ug/L, GROUP 8080

DANGB-3-SL10-
Swi

TEST COMPOUND 88092806

ALDRIN ND
ALPHA-BHC ND
BETA-BHC ND
DELTA-BHC ND
GAMMA-BHC ND
CHLORDANE ND
4,4'-DDD ND
4,4'-DDE ND
4,4'-DDT ND
DIELDRIN ND
ENDOSULFAN I ND
ENDOSULFAN II ND
ENDOSULFAN SULFATE ND
ENDRIN ND
ENDRIN ALDEHYDE NA
HEPTACHLOR ND
HEPTACHLOR EPOXIDE ND
KEPONE ND
METHOXYCHLOR ND
TOXAPHENE ND
PCB-1016 ND
PCB-1221 ND
PCB-1232 ND
PCB-1242 ND
PCB-1248 ND
PCB-1254 ND
PCB-1260 ND

ND - Not Detected
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ENGINEERING SCIENCE page I of 5
Priority Pollutant Analysis

Base Neutrals - SW 8270
Matrix: Water

[iDate Rebeived: September 26, 1988 Work Order: 1064
Date Reported: December 9, 1988 -Job Number: OR001-

hFOR: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
Address: 7i0 S. Iiiinoi - Ave-, Suite F-103

Oak Ridge, TN 37830

Lab Number: 88092806
i1Sample No.: DANGB-3-SLI0-

V SWI
Date Sampled: -9-26-88
Time Sampled: 14-:00

[ Date Extracted: 10-0 4-88
IDate Analyzed: -11-11-88

- [lCompound -Detection ANALYTICAL RESULTS

I Limits (dry weight)
ug/L ug/L

1 1,3-Dichlorobenzene 10 ND
1,4-Dichlorobenzene 10 ND
Hexachloroethane 10 ND
Bis(2-chloroethyl)ether 10 ND
11,2-Dichlorobenzene 10 ND
N-Nitrosodimethylamine 10 ND
Bis(2-chloroisopropyl)ether 10 ND
N-Nitrosodi-n-propylamine 10 ND
Hexachlorobutadiene 10 ND
1,2,-Trichlorobenzene I10 ND
Nitrobenzene 10 ND
Isophorone 10 ND
Naphthalene 10 ND
iBis(2-chloroethoxy)methane 10 ND
2-Chloronaphthalene 10 ND
Hexachlorocyclopentadiene 10 ND
Acenaphthylene 10 ND
Acenaphthene 10 ND
Dimethyl phthalate 10 ND
2,6-Dinitrotoluene 10 ND
Fluorene 10 ND
2,4-Dinitrotoluene 10 ND
Diethyl phthalate 10 ND

IN-Nitrosodiphenylamine 10 ND
lHexachlorobenzene 10 ND

I-
I *
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Priority-Pollutant Analysis page 2 of 5
Base Neutrals - SW' 8270

Matrix: Water
-(continued)

Jate Received: September 26, 1988 Work Order: 1064 £

Date Rep6r.ed: December 9, 1988 Job Number: OROOi

OR: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden

%ddress: 710 S. Illinois Ave, Suite F-103
Oak Ridge, TN 37830

lab Number: 88092806
Sample No.: DANGB-3-SL10-

SWI
Date Sampled: 9-26-88
Time Sampled: 14:00
Date Extracted: 10-04-88
D)ate Analyzed: 11-1:1-88

Compound Detection ANALYTICAL RESULTS
Limits (dry weight)
ug/L ug/L

Phenanthrene 10 ND
Anthracene 10 ND
Dibutyl phthalate 10 ND
Flioranthene 10 ND
4-Chlorophenyl phenyl ether 10 ND
Pyrene 10 ND
Butyl Benzyl phthalate 10 ND
Bis(2-ethylhexyl) phthalate 10 ND
Chrysene 10 ND
4-Bromophenyl phenyl ether 10 ND
Benzo(a)anthracene 10 ND
Di-n-octylphthalate 10 ND
Benzo(b)fluoranthene 10 ND
Benzo(k)fluoranthene 10 ND
Benzidine 60 ND
3,3'-Dichlorobenzidine 20 ND
Benzo(a)pyrene 10 ND
Indeno(1,2,3-cd)pyrene 10 ND
Dibenzo(a,h)anthracene 10 ND
Benzo(ghi)perylene 10 ND
Benzyl Alcohol 20 ND



Priority Pollutant Analysis Page 3 of 5iBase Neutrals - SW 8270
Matrix: Water
(continued)

LDate Received: September 26, 1988 Work Order: 1064
Date Reported; December 9, 1988 Job Number: 0RO01

[For: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
Address: 710 S. Illinois Ave, Suite F-103

Oak Ridge,, TN 37830

-Lab Number: 88092806
Sample No.: DANGB-3-SLI0-

FSWi
-Date Sampled: 9-26-88
Time Sampled: 14:00
bate Extracted: 10-04-88
Date Analyzed: 11-11-88

Compound Detection Analytical Results
Limits (dry weight)
ug/L ug/L

Acetophenone -- , ND
Aniline -- * ND
4-Aminobiphenyl -- , ND
4-Chloroaniline 20 ND

[1-Chloronaphthalene -- * ND.
Dibenzoturan 10 ND
p-Dimethylaminoazobenzene -- * ND

[7,12-Dimethylbenz(a)anthracene -- , ND

La-,a-Dimethylphenethylamine -- , ND
Diphenylamine -- , ND
1,2-Diphenylhydrazine -- , ND
Ethyl methanesulfonate -- * ND
3-Methylcholanthrene -- * ND
Methyl methanesulfonate -- , ND
2-'-;ethylnaphthalene 10 ND
L-Naphthylamine -- , ND

Z-Naphthylamine -- * ND
L 2-L'itroaniline 50 ND

3-Nitroani-line 50 ND
4-Nitroaniline 50 ND
N-Nitroso-di-n-butylamine -- , ND
N-Nitrosopiperidine -- , ND
Pentachlorobenzene -- , ND
Pentachloronitrobenzene -- , ND
Phenacetin -- , ND
2-Picoline -- , ND
Pronamide -- * ND

[1,2,4,5-Tetrachlorobenzene -- * ND

, EPA has not yet determined detection limits for these compounds.

21.7



Priority Pollutant Aftaly~sis page 4 of 5
-Pesticides and PCBs - SW ,-8 70"

Mtrix: Water

Date Received: September 26, 1988' Work, Order: 1064
Date Reported:- December '9., 1988 J6b .Number.: OROQI

FOR: ES::Oak Ridge/Duluth ANPB ATTN:Mr. Bill 'Hayden
Address: 710 S,. Illinois Aye, Suite F-103

'Oak Ridge, TN- 378 3 0

Lab ,Number: 88092806
Sample No.: DANGB-3-SL1 0-

SWI
Date Sampled: 9-26-88
Time Sampled: 14:00
Date Extrc-cted:, 1o -04-88'
Date Aftalyzed: 1-18

Compound Detection ANALYTICAL RESULTS
Limits (dry weight)
ug/L ug/L

Alpha-BHC -*ND

.Gamma-BHC -*ND

Beita-BHC 20 ND
Heptachlor 10 ND
Delta-BHC 15 ND
Aldrin 10 IND
Heptachlor epoxide 10 ND
Endosulfan I ND
Dieldrin 15 ND
4,4'-DDE 30 ND
Endrin -- *ND

Endosulf an II -*ND

4,'DD15 ND
4,4'-DDT 25 ND
Endosulfan Sulfate 30 ND
Endrin aldehyde -*ND

Endrin Ketone -*ND

Chlordane 60 ND
Methoxychlor -*ND

Toxaphene 60 ND
Aroclor-1016 60 ND
Aroclor-1221 60 ND
Aroclor-1232 60 ND
Aroclor-1242 60 ND
Aroclor-1248 60 ND
Aroclor-1254 60 ND

Aroclor-1260 60 ND

*EPA has not yet determined detection limits for these compounds.



[t ribrity Pollutant Ahalysis page 5 -of 5
Aci& Ektratables "- SW. 8270

Matrix: 'Watet

.Date-ReceiVed: S'eptember 26,t 1988 Work Order: I064

rate- Reportedi -pecember 9, 1-988 Job. Number: ORO0i

'OR: ES:Oak Ridg,/Duluth ANGB ATTN:,'Mr. Bill Hayden
Address:71-Q S. Illinois. Ave, Suite, F"1'0 3[Oak Ridge, TN_ 3783,0,

FLab Number: 880,2806

'Sample No.: DANGB-3-SLIO-
Sw 1,

,Date Sample: 926o88
[Time Sampled: 14: 00
Date Extracted: 10-0'4,-88
Date Anal zed: i1-11-88

[Compound Detection ANALYTICAL RESULTS
Limi:ts (dry weight),

- ug/L ug/L

2-Chl6rophenol 10 .ND

2-Nitrophenol 10 NDIPhenol 10 -ND
|2,4-Dimethylphenol i0 ND
2,4-Dichloroph~nol 10 ND
2,4,6-Trichlorophenol 10 ND

[4-Chloro-3-methylphenol 20 ND
2,4-Dinitrophenol 50 ND

,2,6-Dichlorophenol -- * ND
j2-Methyl-4,6-Dnitrophenol 50 ND
' Pentachlorophenol 50 ND
4-Nitrophenol 50 ND

[Benzoic Acid 50 ND
L 2-Methylphenol 10 ND
3- & 4-Methylphenol 10 ND
2,3,4,6-Tetrachlorophenol -- , ND

[2,4 5-Trichorophenol 10 ND

Analyst Laboratory Supervisor

EPA has not yet determined detection limits for these compounds.

B = Compound was detected in the blank.

NOTE: Samples are discarded 30 days after results are reported unless
other arrangements are made. Hazardous samples will be returnedp to client or disposed of at clientexpense.
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'CASE NARRATIVE
QUALITY-CONTROL RESULTS-SUMMARY

-QC 'REPORT 'NO(S).: -TPH-W-O062-88

i •

L

.el.atie percent differenre for the quality control sample exee-d

the ES Laboratory limit. A blank spike analysis shows the

laboratory to be in contrcl.

I

I5
F|

[I:

I;!

nP. . . ..... iilil~



0'

CUj C- Q)

ol, r- C, - v

L c 0L 0

4- , I 1 1k 70i I

cu

S- >

o -0 ~ S- 0

o a) toCL, ..
a,, S- r- ) '

4. . e2)22 -f .0C"
< u 0 (zcu cr m -( cu Er.

cr 0 O 0 ..a L)

E- 0

E--

0, CL. £

ON C 0. 0
S ~ 1 c\J co

a\' 0 0 N8 a\ : a,

.- C>

CC coOr. c-4 c0 o U- 0

W -- - ZC001.
>u CY

0%

C\ o, 0%C/
0 0 0 ca

(a) CZ C. CuU'

=~ ~~~~~ r*a , ,i.-4C)
Q ~ ~ ~ 0 a, 0m4)C1

C 22- 0_ u .
0-- - - - - - - - - -- - - - - - - - - - - -



Z 4..) -0

CC) C)

' co 10043
I Lc o

C. -0 c

~4.)N I

ca to~ 0 )

~t 0 0.~-~

0 -v -o -)'-,\'-

0'- CC))CC- C/-

S- : r 0C) c 0. . 0 Z .) u
0- =) "s ) 0 M. N ' 4.)'

0.C C -4 C7) 0) Z Z 4 (/

EC. C)0 C
Cf) t-0 CA V

C)

(or)

F CL %.D C( /X
:I- ON

II -\

c7% CV0 r
:5 c 30 c

< 0CC) t- ()

Fm C) m-
cu v

C) OD co 0C C/)
((0r4CT co ('3 ca

t-4 bi O oN c - C -( - C,

(u V) C) z I c0\ ('3\

r- .4-4 -oco co (a a
C --

w~~. cot4.)0 z 0

C) 01

a) L) 0

C: .. a).c/ a) w



CASE NARRATIVE
QUALITY CONTROL RESULTS SUMMARY Li
QC REPORT NO(S).: VGC-W-0056-88

Percent recoveries for trichloroethene and benzene are below the
ES Laboratory limit. Relative percent differences exceed the
limit for 1,1-dichloroethene. A method blank spike analysis shows
the laboratory to be in control.
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j

WAE N~ARRATIVE
QUAMTY CONTROL RESULTS SUMARY
QC REPORT NO : OCP-W-009-88
QC REPORT NO.: OCP-W-0039-88B I

Analysis of matrix spikes resulted in :ecoveries for aldrin that
were slightly above EPA recommended limits. Subsequent analysis of
spiked blanks resulted in poo:: precision for all spiked compounds,
although the recoveries were within limits for all but endrin in one of
the two spiked blanks. The analytical data associated with these

analyses were closely examined. No errors or problems were found.

Heptachlor epoxide was inadvertently used instead of heptachlor in
the matrix spiking solution.

Endrin a:.dehyde and Kepone were not recoverable because they were
removed by the alumina column clean-up used on these samples.

i
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RESTICIDE MATRIX SPIKE/MATRX 'SPIKE DUPLICATE RECOVERY

'I.. ' " ".WATER

J6b No: 0R001 Qc Report No.: OCP-W-0039-88
fI-I . . QC Sample -No.;: 88092694

L , Client: ES Oak Ridge Level (Low'/Med): 'Low
Attn: Bill Hayden Date Repotted: 11-11-88

[i Address' 710 S. linois Avenue
Ui Suite F-103

Oak -Ridge,, Tn. 37830

J P-oject: Duluth ANGB Laboratory Supervisor Approval:

QC Report for Laboratory Sample No(s)..: __1 ;88092694-88092696, 88092726-88092727 .

88092765-88092766, 88092772, 88092777

88092806, 88092721
i i" Compound .Aount • Sample Co c. MS Conc. MS % QC

Added In E:xtra(:t In Extract, Rec. it Limits[ _ (rig) (ug/L) (ug/L) Fec.

Lindane 200 UD 0.196 98 5-123

"eDcachlor 200 'D 0.239 120 4C-131
epoxade

A.ldrin 200 ND 0.253 127* 40-120

Dieldrin 50C ND 0.532 106 52-126

Endrin 500 ND 0.475 95 56-121

4,4"-DDI 500 ND 0.435 87 3-127

In Extract ISD % MS%
IS 

tSSo c jlI(u-/L) Re c. II Re c. RPD R?D R.'C

Lindane 0.217 109 98 10 15 56-122

f Heptachlor 0.256 128 120 7 20 40-131
epoxide

Aldrin 0.251 126* 127* 1 22 40-120

Dieldrin 0.606 121 106 13 18 52-126

[ Endrin 0.543 109 95 13 21 56-121

4,4-DDT 0.518 104 87 17 27 38-.127

# Column to be used to flag recovery and RPD values with an asterisk '1

* Values outside of QC limits

RPD: 0 out of 6 outside limits 2 '

I



PESTICIDE MATRIX SPIKE]MATRIX SPIKE ,DUPLICATE RECOVERY
WATER .:~~i - '~

• : .. . . .- .. --. - -

Job No: ORO0 .--- -QC Report No'.: OCP"W-003C-88B
QC Sample No-.: Blank

C.ient: 'ES Oak -Ridge .Level (Low/Med): Low
A,:tn: :Bill Hayd'en Date Reported. 11-11-88
A, dress: 7.10 'S. illinois, Avenue

Suite F-103
Oak Ridge, Tn. 37830

-P :oject: Duluth ANGB Laboratory Supe-rvisor Appy.ova-l:

Q,* Report for Labordtory Sample No(s.).: _ __ __ __ __

88092694£-88092696,. 88092726-88092727
88092765-8092766, 88092772, 88092777, -8892,806

C'mpound Amount Sample Conc. *MS Conc. i MS % QC _
Added- in, Extract In Extract Rec, Limits

(g) (ug/L) (ug/L)' Rec.

Lindane 200 _'ND ...169 85 56-123

Hepcachlor 200 ND 0.184 92 L0-1-31
ep )ride

A.1 irin 200 ND 0.155 78 40-120

Di-ldrin 500 ND 0.4 19 8" 52-126

Endrin 500 ND 0.193 39" 56-121

4, 1,'-DDT 500 ND 0.385 77 38-127 '

MSD Conc. 'C Limits
In Exc-act MSD %% MS

(ug/L) Rec. # Rec.. , RPD R2 D REC J
Lindane 0. 23b 1 18 85 33* 15 56-123

Heptachior 0.263 132 92 35* 20 40-131

epoxide

Aldrin 0.231 116 78 39* 2 40-120

Dieldrin 0.608 i22 84 37* Is 52-126

Endrin 0.522 104 39* 92* 21 56-121

4,4'-DDT 0.567 113 77 38* 27 38-127

I' Column to be used to flag recovery and RPD values wiith an asterisk '

Values outside of QC limi:s

RPD: 6 out of 6 outside limits

Spike Recovery: 1I out of 12 outside limits |

230
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PESTICIDE METHOD BLANK SUMMARY

Job No.: ORO 01 Lab Name: Engineering Science
Lab Sample No.: Blank{ Client: ES Oak. Ridge

Attn: Bill Hayden -Ma tr i.x: Soil
Address: 710 S-. Illinois hvenue -Le-vel (low/med): Low

Suite F-103 Extraction:
Oak Ridge, Tn. '37830 (SepF/Cont/Sonc): .onc

Date Reported: 11-03-88

L Project: Duluth ANGB

L Date Extracted: 10-03-38
Date Analyzed (1): 10-25-88 Date Analyzed (2): 10-25-88
Time Analyzed (1).: 03:10 Time Analyzed (2): 22:06
Instrument ID (1):'580 #2 Instrument ID p2): 5880
GG Column ID (i): OV-1 CC Column ID (2): Mixed

This ,Method Blank applies to the fol.lowing .samples, MS and UISD.

It EPA Sample Lab Sample Date Lab Sample Da te
No. [ ID (1) Analyzed ID (2) Analyzed 2

88092772 10-25-88 880,9 277 2- 1 10-26-88
88092777 10-25-88
880512806 10q- 2 -88

Fi I M

I I

II
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CASE-NARRATiVE
QUAlITY CONTROL RESULTS SUMMARY
QC REPORT NO.; BNA-W-0072-88,
QC REPORT'NO.: BNA-W-0072-88B
wORK ORDER NO(S).:' 1072/1069

EPA 'METHOD 625

Results of -analysis of matrix spikes showed one recovery of 2,4-
dinitrotoluene of 100%, which is higher than EPA QC limits. Spiked

blanks were analyzed after the extract holding time had expired. The
results showed one recovery of trichlorobenzene and one of acenaphthene
that were slightly below EPA QC limits. RPD's for all of the base
neutral spikes were higher than EPA QC limits.

The data associated with these analyses was carefully inspected.

No errors or problems were found. Since the only target compound found
was a small amount of phthalate (also found in the blank), the lack of

precision in the spike analyses should not affect the data quality

objectives of this project.

I
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SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUND$

Job No.: OROO Work, Order No.: 1064
Matrix: (soil/water)Watdr
SamDle Wt/voL: 160 fil

Client: ES Oak Ridge Client SamDle ID:
Atc: Bil-l 'Hayden Lab SamDIe- ID: 88092806 AC
Address: 710S. Illinois Avenue Lab File ID: S0477

Suite-F-103 Date Received: 09-26-88
Oak Ridge, Tn. 37830 Date Extracted: 10-04-88

Date Analyzed: 11 11-88
Date Reborted: 03--28-39

'Project: Duluth ANGB Dilution Factor: 1
% Moisture: dec: NA

not dec:
?PC -Clean uD: (Y/N) N
Extraction: I

# TICs Found: 8 (SeDF/Cont/Conc)SeDF

CAS NUMBER COMPOUND NAME RT EST. CONC. Q

79-01-6 Trichloroethene 3.45 16
r08-88-3 Toluene 4.38 4

- Unknown 4.87 12
127-18-4 Tetrachloroethene 5.09 25 B

- Unknown 5.43 7
79-34-5 1,1,2,2-Tetrachloroethene 7.07 8

- Unknown Aromatic 12.50 4
Unknown 27.14 11

t 1
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SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

tENTATIY IDENTITFIED CQPoUD

job No.: OROO1 Work Order N,.: 1064
Matrix: (soil/water) Water
Saffile Wt/vol: 1000 ml

client: ES Oak Rid'ge Client Samrnle ID:

At tn: Bill Havdeft Lab Sample, ID: 88092806 BN

Address: 710 S. Illinois Avenue Lab File ID:, S047.8
Suite F-103 Date Received: 09-26-88
Oak Ridge, Tn. 37830 Date Extracted: 10-04-88

Date Analvzed: 1 -11-88

Date ReDorted: 03-28-89

Project: Duluth ANGB Dilution Factor: I
% Moisture' dec: NA

*not dec:
GPC Clean uD: (Y/N) N

F- Extraction:
# TICs Found: 12 (SeDF/Cont/Conc)SeDF

CAS NUMBER COMPOUND NAME RT EST. CONC. Q

79-01-6 Trichloroethene 3.44 18
L 108-88-3 Toluene 4.38 5

- Unknown 4.88 30

127-18-4 Tetrachloroethene 5.09 29 BI- Unknown 5.44 21
79-34-5 1,1,2,2-Tetrachloroethene 7.07 16

- Unknown 26.88 11I: - Unknown Saturated Hyrcros36.55 5

- Unknown Saturated Hydrocarbons 38.57
- Unknown Saturated Hydrocarbons 41.05 6
- Unknown Saturated Hydrocarbons 44.07 5
- Unknown Saturated Hydrocarbons 47.81 4

- Unknown Saturated Hydrocarbons 47.81 4

'723



SEMiVOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

Job- No.: ORool Work Order No.,: 1064
Katrix: (soii/water) Water
-Sample Wt/vol:

Client: 'ES -Oak. -Ridge- Client Sample I-D:
Attn: Bill Havden Lab Sample -ID:, 88092806,24,35 AC BLK
Address: 710"S.' Illinois Avehue- Lab File ID: 50475

Suite F -03 Date -Received:- NA
Oak Ridge, Tn. 37830 D6te- Extracted: 10-04-88

Date Afialvzed: 11-11-88
Date Reported: 03-28-89

Project:' Duluth ANGB Dilution Factor- I
% Moisture: dec: NA

not dec:
GPC Clean uD: (Y/N)
Extraction:

# TICs Found: 4 (SepF/Cont/Conc)

CAS NUMBER COMPOUND NAME RT EST. CONC. Q

- Unknown 3.33 98

Unknown 3.43 10

127-18-4 Tetrachloroethene 5.08 14
- Unknown 5.69 4

23889-DULU0944 1 28TI-FRM01



stmOLAILEORG~iC:ANLYSSDATA SHEET

Job-No.: bOROl -06rk -Oider N6.:. (064
flatrix:- '(s-oil/water) WaterV SAmble Wfl/Vol-:

Client;: Es -Oak Ridge Client SaM.Dle' ID:
Attn: -Bil-I 1{avden Lab -SaffiDle' ID: 880928Oj6i24,35 BN. BLK

L Address: 71-0 S. Illinois Avenue Lab File ID: S0476
;Suite F-103 DAt& Received: 09-26-88
'Oak Ridge, Tn-. 37830 Date Extracted: IOr-04-88

Dat& Analvzed: 11-11-88
Date ReDorted: 03-28-8'9

Project: ~Duluth ANGB,. MD-tion -Factor: N A-
'%- Misture: dec: -NA

not decd:
'GPO Clean UD: (YIN)

V ,Ektrct ioni:
#I TICs Found:, 4, (SeDF/Qoft/Conc)

I ' CAS NUMBER COMPOUND NAME RT EST.'CONO. Q

Unknown 3.-26 39
Unknown' 3 .32 '120

-- Unknown 3.44 13
127-18-4 Tetrachl~roethene 5.08 16 B

V89-DULU0945 1. 2 9TI-F iWO 1
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'CASE NARRATIVE
QQALITY CONTROL RESULTS ,SUMMARY

SAMPLE NO(S).-; 88092806-88092807
WORKA ORDER NQ,.: 1064

['4

These water samples were rdceived at the ES Berkeley Laboratory1 on 9-2,8-38. They were received cold and intact.

I1i

I f
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SEMIVOLATILE METHOD BLANK SUMMARY
4B

Job No..: Work Order No.:
-Lab, Sample No,.:

Client-: Lab Fi'le ID:
Attn: Matrix: Cy4

Address:-' Level (low/med):

Date Analyzed: II-1(-B
Time Analyzed: crY.'q,., j:/y

Instrument ID:
Date Reported:

Project:l

This Method Blank applies to the following samples, MS and MSD.

Sample Lab Sample Lab File Date of

Number ID ID Analysis

J , .3S1CW I b~O9vQ)tD js soY,$, ove '// // -

0 0 ! r-1

2 , o !y 2 I
!)A)K! !

S S2i3) S63 0

!I I

- I I
I I I .1
I !
! !

I I



SEMIVOLATILE ORGANIC GC/MS TUNING AND.MASS
CALIBRATION- DECAFLUOROTRIPHENYLPHOSPHINE (DFTPP)

.Lab, Name:-Engineering Sclenc6 Contract:

Lab Code: Case No.; -SAS No.: .. SDG No..:

Li Lab File 10: >T1214 DFTPP Ihjection Date: 12/14/88

Instrument ID: 70 1 DFTPP 'Injection Time: 14:1'

V % RELATIVE

m/e ION ABUNDANCE CRITERIA ABUNDANCE
I- -- -- - - ---------- ----- I----- -

I- -- -- -- -- ----------- 
------------ a

_ I _ 30 - 68.8% of mass 198 55.0
68 Less than 2.0% of mass 69 , . ,,0.0( 0.0)1f

9 69I Mass 69 relative abundance_:. .o66. 1
70 Less than 2.0% of mass 69 . 0.0( 0.0)1:
127 40.0 - 60.0% of mass 198 47.1 1
197 Less than 1.0% Of mass 198 0.0 i

1 198 Base Peak., 100% relative abundance 100.
199 1 5.0 - 9.0% of mass 198 6.3
276 1'10.0 - 30i0% of mass 198 16.8

S365 1 Greater than 1.00% bf. mass 1,98' 1.33
441 -Present, but less than mass 443., 7.4
-442 Greater than 40.0% of mass 198 46.0

1 443 1 17.0 - 23.0% of mass 442 9.0( 19.6)2:
I, I

1-Value is % mass 69 2-Value is % mass 442

THIS TUNE APPLIES TO THE FOLLOWING SAMPLES, MS, MSD, BLANKS, AND STANDARDS:

LAB LAB I DATE 1 TIME
SAMPLE ID 1 FILE ID 1 ANALYZED 1 ANALYZED 1

011 80 mg/L BNA STD + IS 1 >S0720 1 12/14/88 1 14:55 I

02: 881 13102 AC Iml? >S0721 1 12/14/88 1 16:07
!03! 88113102 BN Iml? 1 >S0722 1 2/14/88 1 17:091

041 88113102 AC MS Iml? >S0723 12/14/88 I 18:08 1

051 88113102 BN MS Im? 1 >$0724 12/14/88 1 19:07 1
061 88113102 AC MSD Iml? 1 >S0725 1 12/14/88 1 20:07 1
071 88113102 BN MSD Iml? >S0726 1 12/14/88 1 21:06
081 8811310S BN iml 1 >S0727 1 12/14/88 1 22:05
091 88092806 AC BLK MS 1 >S0726 1 12/14/88 1 23:05 1
10; 88092806 BN BLK MS 1 >S0729 1 12/15/88 1 0:04
111 88092806 AC BLK MSD >S0730 1 12/15/88 1 1:03

121 88092806 BN BLK MSD >S0731 1 12/15/88 1 2:02 1

4 I I131 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _

141_ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _

17 1 It
- a I I

F I 2 1

11 . i __ _ _ _ _a_ _ _ __ _a _ _ _ _ _
__________22_________ __________ I _______191oe of I _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _[1 __________ __ ___ _ O__ __ __ _ _s _ _ __ _ _ _ _ __ _ _ _ _ __ _ _



IJ

S ie )T1 4 . .. 50 n ' DFTP . Scari 77I
I.. A 10r. SUB HPl 4-.98 riart.

-c' 100 150 200 250 300 350 400-

2 4421..-
4 - 0

-A -1
--

2750
" !1 * ! \

. I I. . ,.

167 Id 1- [I2
50 100 '150 200 250 300 350o 400

rile; )it Scan t:- ?'7 Retn. ti!!!: 4.98-

vz In. t".z Int. n/z lt. t/i Int. n/z int.

1.10 .092 95.10 .135 13S.15 1.518 10.05 1,989 231.10 .691

4.00 1.312 96.10 .306 136.15 .471 181.15 1,000231.00 ,282
S0.10 13,851 97.20 .388 13.15 .51l 182'25 .282 242,10 .506
S1.10 5.? 99.10 3.955 138.05 .235 185,15 1.966 243.10 .5??
2,10 2.90' 99.00 3.03? 139,15 .100 186.15 11,81? 211.20 ?.933

54.20 .200 1011 1.283 11.05 2,151 189,15 3.672 25.00 .912
55.10 .511 103.10 .235 12.05 .919 189.05 .671 21.00 1.259
56.10 1.221 IO.O 1.036 147,15 1.118 191.05 .365 2R7.00 .530
57.10 4,555 105.10 .589 118.15 2.130 192.15 .?I823,00 .47
61.00 .871 10..10 .718 119.15 .812 193.05 1.283 255.10 38.630
£2.10 .930 107.00 10.923 IS1.05 .51 196.10 3.225 256.10 S5.603
63.A 1.62i 10810 2.283 151.25 .530 198.10 100.000 257,10 .621

61.00 .600 109;20 .89- 155 .789 199.10 -6.26 258.10 1.813
65.20 1.221 110.10 30R-£15405 .577201.50 .589 265.10 7T

67.20 .353 III10 1.6965SSS .589 201.20 2j512-2?3.10 1.342
69.00 G.913 112.10 .821 ISSAOS 1.601 205.20 A626,27i.15 3J16S 1
73.10 .035 113.10 .291157.25 .617 206.20 18;526 295.15 16.761
74.10 5355 116.20 ,31 159.25 47 207.10 2. 35:27G,2S 2.495
75.10 B.16 11..10 6.368-160.1s .871 208.10 -589-277;15 i.283
76.20 2.825 118.05- .87I 16105 1.000'210.10' A28!.05 .112
77.10 '50.6.3 119.1.5 .224 165.S .977210.70 .565 296A.S 1.014-
78.10 3a19 122.05 .71 166S .693 -211 -.20 Ail7[297?15 .61224
79.;10 2.825 123.15 1.821 1WA.0 353 216.00 .135323.15 1.5S07'
010 2.601 121.1 .812 168.1 2.260 207,10 S.061 351.3 .07



85.20~ .330 29.05 20.009175.1s 1.35 221.10 9.331 23.29 3.081
86. . .491 13905 1.789 176.05 .636 225.20 2.619-N,25 7.1??

E87,20 .212 131;0S .718 1?705 1.106 227.10 3.343 412.25 !S.975

9.I0 .282 132.05 Al2 I?1e!5 .?I 22800 .A83 ii3.25 9.016K ' 92.00 1.189134'05 659 179.15 3,519 229.10 1095 111.25 1.035
93.10 4.002

C-

I_
I-

C
{-
r-
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" Cotinu.ing, Cealbation edk

CaseJmo: ,Calibration Date:,12/14/88'

Contretd He: Laboratory'l0: )S0720

ln.t!r.ent I9:, initia1 Calibration Bite: 10!4 M

flin m, ff for SPEC axin .X Diff for CCC is X

pr RF "Xiff CCC SPiC

li-Xi tr.so-Dinethvl°rine .90169 1.08166 19,96
2-rluorophenol 1.15802 1.3556 17.05
bi5.2-Chloreeth',l)ether 1.11892 1,18673 .6.06
Phenol 1.41657-1.64513 16.11 '
Phen!-dS 1,22488 1.11750 8.77
Rnili e .54193 .56793 4.80
2-hlorophen! 1.23175 1.2934.i 5.01
1,3-0.chlorob.n.ze. 1,47535 1.3865 5,08
1,4-Oichlorobenzene 1.40530 1.42249 1.22 •
Benz,,! Chloride -

Renvi! Alcohol .72906 .68824 5.60
1,2 Oichlorohen.er 1.32240 1M5035 9.68

.,,e! "Am. l 1.1736? 1.75920 49,80
3-I 4 -ethlp.,e,,ol 1.07139 1,28115 19.89
bis(Z-chlorosoprp,,l?(ther 2,15627 3,40008 57,68
-i trc.o-O. n-.rop, ine .84050 1.03178 22.76

Heaechloroethzne .53840 .60595 12,5
Dibronochoreprop- - -

Hitrobenzece .40312 .534064 32,63

Mitroenzene-dS .39137 .46464 18.72
2-itropherol ,2465? .26586 8.23 '
Isophorone .74170 ,89619 20.83

bis?-Chloroethoxy)-.etkane . 49386 .6074 23.00
2,4-0inet e!,phenI ,34.849 . 43206 23.98
Benzoic lcid .29725 .37184 25.09

2,4-Oichloropheno! .56733 .62919 10,90
1,2,1-Irichleroenzene .36913 .32954 i073
Naphif~lene .91589 .93096 1.58
4-thcroanilin. .36309 .37044 3.14
Hehl xedorobIadien! .20283 .18960 6.52 '

4"(1. o-3-11.1h!phenoI .31360 .34492 9.99 '
2-letbylenphth hane .56397 .61431 8.93

Pr - h.e-pnse Factor fron da.:y standard file at 80.00 ng/L ,

Pf - ,.rege Pespon~e Factor from Initial Calibration Forn U1

IOif - I Dilference irt original average or curve

(CC - Calibration Check Conpounds (,) SPEC - Systei Ferforince Check Compounds (,6)

Frn 81! Page 1 of 3 246



Continting Calibratio Check
fi H5L:,Co~ounda--

Case He: talibration Date: 121/118

[t 1nst~~nt-------------

Insuu .Rt 10:Initial Calibrationi Date: l0/lI AB

0; if PF'for SPEC is ]1axitne. X.Diff for EEC is X

Em un Pr Rr Xciff I c CCspiC

HexacHlorecyclopentiediene 4:79568 .29M4 .1
2,l6-Iiclorpheol.42280 .3SG91 15.58
2,45-IichorohenSi6287 .49370 6.6?

2-l roiheny 1.2?220 1.073 15.32
2-Chloronaphth~leme . 1.23764 1.0725?' 13,35
2-Hitroanilin .47298 .5?531 21.66
DumEth','phthalate 1.48629 1.23580 12.12
2, G-Dzni trotol vent .37415 .35211 5.99
fevaplithylene 1.68918 1.50431 10.94

M-itrc~anilire .4457 .62619 10.5 1
M,-Dinitrophuidt  .11098 .12133 1.97 '

Acenapht 1.13011 .95986 15.06
Dibvzofuraq 1.613! 1.4718 10.32

2,4-dipifrotoluen! .28119 .31302 M0,1
iY Ophno' .28150. .13993 50AI
rluer-A! 1.12850 .90285 20.00
Oieth , lphtlalal! 1.20939 1.06911 11.60
1-Choroph.en- --pheny1 ether .59183 .48341l 18.3?

4-Iitoeilne.35956 .36318 1.09

,6-Iribrwnph-nol .21023 .1577 24.95
1 ,2Diph.rl~rzn

DeltaJOSH - -

i-Bromophenyl -phen'.lether .21381 .21151 .1
Hexachlorobenzene .26273 .2253 7.69
PNtachloroPheriol .1536 .12561 13.56

Pr - Ptespons.. ractor fron dail',' standard file at 80.00 ng/L

Pr - Rverag! Response Facetor from initial Calibration Fain w

19iff - I Difference frcn original avrage or curve

EEC - Calibration Check Compounds (11) SPCC - Systmi Pert ortianc.. Check Compound'.("

Forn'JI i ag e ', of 324



Continuihg Calibration Check

HSL Compounds

o0ibration Bate I12/14/88

lontract. : Laboratory.: )S0720,

Insiruent !0: InitiaLCalibration Date:10O88

Minium Pfor-SPCC is axivinl Oif for CCC is

Czpound RF Rr 101ff CCC SPCC

Pherinthrene i1.03l ;1B!77 4.5S
Anthacee . 1.65155 1,0897? 3.63

Di-n-Boylphthalate 1.31956 1.43836 5.34
4,'-ibrnobpheny8 - -

Fluoranthene 1,1904? 1.1186? 6.03 ,
Reptachlor [px.ide
[ndas'ufan I
4,4'-81 -E

Djidrin- - -

[nddin- -

Endosulfan II
Endrir: A1dehyde

[ndo-wuan Sulfate
Oibutylch4orendaite -

Benzidin! .0023 .1553 336.31
Pvrene 1.56086 1,6U45G 6.64
Terphun1l-di4 1.0S83S 1.10370 4.28
ButylbenzyAphthalate 1.03390 1.17712 13,8S
3,3'-Oichlorobenzidine .13689 ,23126 ?1.13
Chrysene .99655 1.05878 6.21
Benzo(a)Rnthracune 1.10007 1.10013 .36
bis(2-Cth'lhexy)Phthalate 1,21073 1.3SS59 12.21
0i-n-octy1,phtha3ate 3.0275 3.32381 2,32 ,
8enuo(aPyrtne 1.32098 1.30430 1,26 *
Benzo(b)Flurenthene 1.608SO 1.)9z. 10.00
1ndeno(l,?,3-cd)PreD, .96800 1.04985 8,35
Diben.=(a,hRnt.rc.ne ,87481 .9388 ?.28
8enzo(.)fluranth.n 1.14370 1.1S007 20.34
8erzo(ghi)Perlene .89761 .94S51 5.34

R - Response Factor from daily standard file at 80.00 mg!L

RF - 8:erae Response factor from Initial Calibration form UI

ZOiff -Z Diffrence from original average, or curve 1
CCC - Calibralion Check Conpound5 (s) SPCC - System Performance Check Compounds (NN)

rorntll Page 3of 3 248 .
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-SEM1 V0LAT1LE INTERNAL 'STANDARD AREA SUMMARY

a1 Niae.: i ciehce Contract: .

Lai L,.:de: .... Cabe Nb.,: SAS No.,: SDG No. :

Lai: "Fi+,e ID (Standard): )$'072 0 Date Anaiyzed:12/14/88

1nztrtmen iD: Time Analyzed: 14:55

I il~D ~ I; I S2,(:NPT) I I 1S3(ANT) I I
AREA #4 RT I AREA #, RT I AREA #1 RT I

1'2 HOUR STDi 1'490U4. 1 .'9-131, 51295 , 12..75,1I 329220. 18.21

UPPER LIMITI 2980U:8. I I. 1,025908. I. .1 65 ,0. 8 4

1 LOWER LIMITI 74502. I, 25647-7. I I 164610. 1

I SAMPLE I
S NO. III III

I .. / . . :I.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .--- -- -- -- -- --

01181131L:2 AC I 2U4764. 1 9.141 767532. 1 12.841 382204. 1 18.261
02188113102 BN 1 131090. 1 9.151 472793. 1 12.811 255268. 18.271
03l88113102 AC 1 135141. I 9.121 523234. 1 12.781 273939. 1 18.211SU41881131U2 BN 160886. 1 9.131 595773. 1 12.781 322161. 1 18.241
051881i3102 AC I 120u05. 1 9.11! 445795. 1 12.891 258923. 1 18.211

S6 881131U2 314 1 130680. 1 9.131 483532. 1 12.771 275084. 1 18.231
V-0 u.15 1NI 142129. I 9.151 501364. 1 12.80! 283682. 1 18.261

i68809280t AC 124006. 1 9.12! 448322. 1 12.861 186323. 1 18.211
Uygbt;U92006 1-IN 190b44. 9.121 722547. 1 12.75! 397398. 1 18.231
1VU38U928U6 AC i 11,2531. 9.111 589711. 1 12.821 227i.-46. 1 18.211
11ibb8192806 BN 1 180629. 1 9.111 715890. 1 12.75! 371523. 1 18.211

iIi _I _iI 1_1 11

11 __ __ _ _ _ __I __ =_ __ 1,-ihoobne d UPPER LIMI +_ _ 100%

pag I f

1 _ I _ _ _ _ I ___
2 14I,. I__ _ _ _ _ _ __ _ _ _ _ __ _ _.!_ _ _ _ _ _I. __ _ _ _ _ __ _ _

15,.___________________________________ _____________________________ _________________ _____________________________ _______1__________ _____________________________ _________________
2 __________________________________ _____________________________ _________________ _____________________________ I______l___________ _____________________________ _________________
_____________________________________________ _____________________________________ ________1_____________ _____________________________________ ______________________ ______________I______________________ ______________________
____________________________________ _________________________"____ __________________I_____________________________ __________________ ___________________I__________ _________________
_________________.,_________________,______________________________ __________________ ______________________________,_________________

551 iDCBij = 1,4-Dichlorobenzene-d4 UPPER LIMIT = + 100%
1S2 (NP?) -- Naphthalene-d8 of internal stansard area.
153 (ANT) = Acenaphthene.-d8 LOWER LIMIT = - 50%

of internal standard area.

SColumn used to flag internal standard area values with an asterisk

page 1 of i
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10 I ,J it. l- J. b V, -£114 1 rh.. t 't. .. LJ. t 'Lit:'. - ' ;. -: ,. .. ,,

*1. r .

N'Rir e-Eniy~neer inq, Science Co'nt,rac't: ____~ '~

.. d Coce,: ES-01 Case No. _ _ SAS No. _ _SI)G No.

-ab FilIe I-D (Standard): >S0,720 Date Analyzed:12/14/68

Inst-rument iD: 70 11 Timfe Analyz-ed: 14:55

I [IS4(PHN I I. IS5(CRY), 1 ! IS3(-PRY) I

[ AREA 411 RT AREA #1 RT I AREA # 1 RT I,
I~o - . . .....-- -- -- -- --.. - -- .... - -- -- I I . . I=

I i2 'HOUR STD' -4784598. I 22.881 305434. 1 31.351- 202436. 1 37.501
- . . . . = I -=.. . . .. -==I- -

I UPPER LIMIT! 956'996. 1' 610868. I404872. II"' ' - = - . . .I .. .--- = I . . --- '-= .. . -------------------------------

I LOWER LIMIT! 239249. 1 152717. 101218. I

IEPA SAMPLE -, , II
I . Io. I
I .. . .. . . . . . . . . =- = 1=. . . . . . .. . . . . . . . . .

u1188113102 'AC 1 554815. 1 22.991 277892. 1 31.451 147079. 1 37.651,
02-1881131,02 BN 1 363625. 1 22.921 1918.38. 31.42! 100213.*I 37.581
03188113102 AC 1 399598. 1 22.901 209434. 1 31.401 118883. 1 37.531

0488113102 EN I 476034. 1 22.99! 228246. 1 31.46! 117679. 1 37.611
0'5 881131U2 AC 1 369952. 1 22.941 180693. 1 31.45! 97065.*I 37.621!
06188113102 BN 1 421073, 1 22.92! 235748. 1 31.401 133389. 1 37.51!
U7188113105 BN 1 4177-06. 1 22.95! 215142. 1 31.44 113044. 1 37.591
081 8809280,6 AC 1 35772'0. 22.91! 170618. 1 31.47! 10107.*! 37.851
09188092806 BN 1 596996. 1 22.951 286760. 1 31.43! 41726.*1 37.721
10188092806 AC 1 428356. 1 22.90! 199801. 1 31.441 16729.*! 37.821
11188092806 BN I 588806. 1 22.961 296463. 1 31.42! 39890.*l 37.73,
12!
13 I

15! _
16 I17 1
18! __ _ _ _ _ _ , _ _ _I_ _ _ _ _ _ _ _I_ _ _ _ _ _I_ _ _

19 1

211111
22 1 1 - 1

IS4 (PHN) = Phenanthrene-d10 UPPER LIMIT = + 100%"
IS5 (CRY) = Chrysene-d12 of internal stansard area.
156 (PRY) = Perylene-d12 LOWER LIMIT = - 50%

of internal standard area.

# Column used to flag internal standard area values with an asterisk

page I of 1
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b 'RESEARCHANDO DEVELOPMENT

LABORATORY
-600 BANCROFT WAY,

BERKELEY, CALIFORNIA 94710

"'tNIWEENO-CIEtt, NC.(415) 841-7353

Job No.:. OR001

Work .Order No.:. 953

Client: ES Oak Ridge

Attention: Bill Hayden
Address: 710 S. Illinois Avenue

Suite F103
Oak Ridge-, Tn. 37830[

Project.: Duluth ANGB

Attached are the analytical reports for the'water sample(s) received
by this lab6ratory on 9-08-88:.

Sample Preparation Data

Laboratory Client Date Date* Date Date*
Sample No. Sample ID Test collected extracted analyzed 2nd col.

88092291 DANG-BRI AS-F 9-07-88 11-04-88
88092291 DANG-BRI BA-I 9-07-88 10-17-88
88092291 DANG-BRI CD-F 9-07-88 10-26-88I 88092291 DANG-BRI CR-F 9-07-88 10-28-88
88092291 DANG-BRI HG-C 9-07-88 9-27-88
88092291 DANG-BRI PB-F 9-07-88 10-20-88

i 88092291 DANG-BRl 418.1 9-07-88 9-23-88 9-26-88
88092291 DANG-BRl 8010 9-07-88 9-14-88 9-16-88
88092291 DANG-BRI 8020 9-07-88 9-14-88
88092291 DANG-BRl 8080 9-07-88 9-09-88 10-06-88
88092291 DANG-BR1 8'270 9-07-88 9-12-88 10-21-88

S* If applicable

89-DULU1054 1 CL-FRN01

A SUBSIDIARY OF ThE PARSONS CORPORATION



IJ

.Job-Nb .:. OR00l1L

Work order No.: 953

Project: Duluth ANGB

Sample Preparation Data

Laboratory Client Date Date* Date Date*

Sample No. Sample ID Test collected extracted analyzed 2nd col.

88092292 DANG-BG-MW507GWI AS-F- 9707-88 11-04-88
8809,2292 DANG-BG-MW50-GWI- BA-I' 9-07-88 10-17-88
-88092292 DANG-BG-MW50-GW1 CD-F 9-07-88 10-26-88
88092292 DANG-BG-MW50-GWI CR-F 9-07-88 10-28-88
88092292 DANG-BG-MW50-GW1 HG-C 9-07-88 9-27-88
88092292 DANG-BG-MW50-GWl PB-F 9-07-88 10-20-88
88092292 DANG-BG-MW50-GWl 418.1 9-07-88 9-23-88 9-26-88
88092292 DANG-BG-MW50-GWl 8010 9-07-88 9-14-88 9-16-88
88092292 DANG-BG-MW50-GW1 8020 9-07-88 9-14-88
88092292 DANG-BG-MW50-GWI 8080 9-07z-88 9-09-88 10-06-88
88092292 DANG-BG-MW50-GW1 8270 9-07-88 9-12-88 10-21-88

88092293 DANG-BG-MW43-GWl AS-F 9-07-88 11-04-88
88092293 DANG-BG-MW43-GWl BA-I 9-07-88 10-17-88
88092293 DANG-BG-MW43-GWI CD-F 9-07-88 10-26-88
88092293 DANG-BG-MW43-GWl CR-F 9-07-88 10-28-88
88092293 DANG-BG-MW43-GWI HG-C 9-07-88 9-27-88
88092293 DANG-BG-MW43-GWI PB-F 9-07-88 10-20-88
88092293 DANG-BG-MW43-GWI 418.1 9-07-88 9-23-88 9-26-88
88092293 DANG-BG-MW43-GWI 8010 9-07-88 9-14-88 9-16-88
88092293 DANG-BG-MW43-GWI 8020 9-07-88 9-14-88
88092293 DANG-BG-MW43-GWI 8080 9-07-88 9-09-88 10-06-88
88092293 DANG-BG-MW43-GWI 8270 9-07-88 1-03-89 1-13-89

* If applicable

89-DULU1054 2 CL-FRMO254 :1



ENGINEERING-SCIENCE INC. PAGE I

ANALYSIS REPORT

HWORK ORDER 'NUMBER: 953'

UOB-M.,BER. : :ZB00'0044,0, APPROVED BY
WORK ORDER DATE : 09/08/88 Lab Supervisor

[REPORT DATA:, ;CLIENT DATA:
Ls -,OAK RIDGE/DULUTH ANGB 'ES OAK RIDGE/DULUTH ANGB ( A34)
710 S. ILLINOIS AVE. STE. 'SI03- 10 S. ILLINOIS AVE. STE. Sl03
-OAK RIDGE, TN 37830' .OAK RIDGE, TN 37830
iLL HAYDEN.
# OF REPORT COPIES: 2

-ONTR dT /PO # : AR001
[CONTACT : BILL HAYDEN

(615) -481-3920

[FASX: 2, UNITS: mg/L

DANG-BRI DANGB-BG-NW5 0- DANGB-BG-MW4 3-
F GW-1 GW-1
!TEST COMPOUND 88092291 88092292 88092293

,ACID DIG FLAME NA NA NA
ACID DIG FURNACE NA NA NA
.[ARSENIC <0.005 <0.005 <0.005
BARIUM <0.05N 0.13BN 0.13BN
SCADMIUM <0.001 <0.001 <0.001
"HROMIUM <0.002 <0.002 0.003B
MERCURY <,0002 <.0002 <.0002
LEAD <0.005 <0.005 <0.005

I
ND - Not.Detected

in .I255



ENGINEiERING-iSCIENCEE.INC. PAGE 2,

12/05/88

ANALYSIS REPORT

qRK OPRDER NUMBER:, 953. 1
OB; NUMBER ZB00O000044'0 APPROVED. BY--
ORK' ORDER ,DATE : 9/08/88' Lab ,Superv-isor

.EPORT± DATA::- CLIENT DATA:
S -OK RIDGE/DULUTH:ANGB ES O ,'AK RIDGE/DULUTH. ANGB- 1 3 4)
10 5S. -ILLINOIS AVE. STE'. S163 710o 5. ILLINOIS AVE. 'STE. -S103
AK RIDGE, TN 37830 OAK RIDGE, TN 37830
-,ILL -HAYDEN

OF REPORT COPIES: 1

'ONTRA / P0 # : AR001
:ONtkCT- : BILL HAYDEN

(615) -481-3920

'ASK: 3, 'UNITS: ing/L%

DANG-BRI DANIGB;-BG-MW5O- DANGB-BG-MW43-
S-GW-1 GW-1

'EST COMPOUND 88092291 8809229-2 88092293
---------------------------- --------------- --------------- ----- -----------

18.1 PETROLEUM HYDROCARBONS <1.5 <1.5 <1.5

*-Not Detected



.ENGINEEAING-SCIENCE IN,. . PAGE 3

Li-ANALYSI S REPORT

rWORK ORDER NUMBER:. 953
[JOB "NUMBER, :ZBobboo&,446- APPROVED -BJY
-WORK ORDER-DATE' : 09/0/88 -Lab Supervisor

['1REPORT DA'TA:' CLIENT''DATA~
HES OAK RIbGE/DT~LUTH ANGB ES OAK RIDiGE/DULUTH -AGB ( 13'4)-
7 10- S. ILLINOIS 'AVE. ST'±E. S103 710 S. "ILLINOIS AVE.. STE. 'S-203
OAK RIDGE, TN X7830Q OAK RIDGE, TN 37830

VBILL, HAYDEN

# OF'REPORT COPIES.: 1

I CONTRACT / P0O~ AROOi
!CONTACT :BILL HAYDEN4

(615)-481"3920

[ TASK: 4, UNITS: uq/L, GROUP 8010

DANG.-BRI DANGB-BG-MW5 0- DANGB-BG-MW4 3-
VGW-1 GW-1

[iTEST COMPOUND 88092291 . 88092292 88092293

.BENZYL CHLORIDE ND ND ND
IBIS (2-CHLOROETHOXY)METHANE ND ND ND

NBIS (2-CHLOROISOPROPYL)ETHER ND ND ND
BROMOBENZENE ND ND NDI BROMOICHLdROMETHANE ND ND ND
iBROMOFORM ND ND ND
BROMOETHANE ND ND ND
CARBON TETRACHLORIDE ND ND ND

'LORACETALDEHYDE ND ND ND
'CHLORAL ND ND ND
CHLOROBENZENE ND ND ND
CHLOROETHANE ND ND ND

,LOROFORM 14 ND ND
i-HOOEAEND ND ND

2-CHLOROETHYL VINYL ETHER ND ND ND
,-'CHLOROMETHANE ND NE, ND
I CHLOROMETHYL METHYL ETHER ND ND ND
kCHLOROTOLUENE ND ND ND

DIBROMOCHLOROMETHANE ND ND ND
IROMOMETHANE ND ND NDf12DCLRBEZN ND ND ND

113-DICHLOROBENZENE ND ND ND
,1,4-DICHLOROBENZENE ND ND NDF DICHLORODIFLUOMETHANE ND ND ND
~1,1-DICHLOROETHANE ND ND ND
11,2-DICHLOROETHANE ND ND ND
~.,11-DICHLOR6ETHYLENE' ND ND ND
T~RANS-1,2-DICHLOROETHYLENE ND ND ND

IADICHLOROI4ETHANE 1.1B 0.80B 1.6B

1,2-DICHL;OROPROPANE ND ND ND

lND -Not Detected



~ENGNEEIN~SCIECE NC.PAGE- 4

ANALYSIS REPORT-FOR WORK ORDER NUMBER 953

DANG"BRI DANdB-EG ,"MWa0- DANGB-BG.,MW.43-
GW-1 GW-1 U

'ESt COMPOUNJD- 88092291 880§2252 80293j

.1,2,2-tERACHLO& 6ETHANt, ND N-D # D
-1,t -E"T hACdHiLO6ROETHAN'E N4D ND ND

',ETRACHLORbCETHiYLENE, ND. ND ND
1,1-TRIilbROkTHA NE ND ND- :ND
, --tICLOROETHANE ND ND- i

'RICHL;OROETHYLENE 'ND ND ND
1RICHLOROFLUORO14ETHANE ND ND ND L
RfCHLOROPROPANE ND, -NDN

7INYL C-HLORIDE ND Nb ND

iD - Not Detected



ENGINEERING"-SCIENCE INC. PAG.E- 5

ANALYSIS REPORTfWORK ORDER NUMBER: -953
JtOB NUMBER :ZBOOoOOO44O . APPROVED BY ____________

WR RDRDTE :,,09/08/88- Laib'.Supervisor....

RkEPORZT -DATA: .CLIENT DATA:.
ES -OAk RIDGES/DULUTH A ANGB E OAK RIDGEt/DULUTHI. ANGB ( 1347),

710S.ILLINOIS SY.ST..103', 710 S. ILLINOIS AVE. STE. S103,,
,QAK RIDGE; TN 37830 OAK RIDGE, TN 37830

BILL- HAYDEN

-OF REPORT- COPIES: 1

'CONTRACT. P0 # :AR001
-CONTACT :BILL HAYDEN

(615) -,481-3920

KIASK: 4, UNITS: ug/L, GROUP 8020

DANG-BR1* DANGB-BG-NW5 0-' DANGB-BG-MW4 3-
GW-1 GW-1

TEST COMPOUND -88092291 .88092292 88092293

BENZENE N6 ND ND
CHLOROBEXZENE ND ND ND

1,32-DICHLOROBENZENE ND ND ND
1, 4-DICHLOROBENZENE ND - ND ND
ETHY-L ENZENEE ND ND ND
i THLBENE N4D ND ND

XYLENES ND ND ND

ND Not Detected



ENGINEERING-SCIENCE,'INC- PAGE- 6

ANALYSIS REPORT

ORK.ORDER-NUMBER: 953
.OB ,NUMBER ZB00000,0044 0 APPROVED BY _____________

ORK ORDER'-DAtE ;609/08/88, Lab-Supervisor

EPORT DATA: CLIENT DATA:
S OAK -RI'DGE/DULUTH ;AN-,B 'ES OAK RIDGE/ DULUTH' ANGB f 134)}
10 Sz. ILLINOIS, AVEj. STE., S103 710' 5. ILINOI S AVE. StE. 51Q3jo'
AKRIDGE', TN 378,30, OAK RIDGE, TN4 3783O,
ILL HAYDEN'

OF REPORT, COPIES: 1

'NTRACT/ PO # :ARoO
-ONTAC-T BIt'LL AYDEN

(615)--4'81 -3 920

'OSK:- 4,, UNITS': ug/L, GROUP 8080

DANG-BRi 'DANGB-BG-mw5O- DAN4GB-BG-MW43-
GW -l GW-1

'EST COMPOUND -880922?91 '880922 Z92 88092293

.LDRIN. ND ND ND-

.LPiHA-BHC ND ND ND,
-ETA-'BHC ND -ND N1D
'ELTA-BHC ND ND ND
-AMMA-BHC ND ND ND
'HLORDANE ND ND ND
,41-DDD ND ND ND
,4'-DDE ND ND ND
,41-DDT ND ND NDI

-IELDRIN ND ND ND
.NDOSULFAN I ND ND ND
11NDOSULFAN II 'ND ND ND
NDOSULFAN SULFATE ND ND ND '
~NDRIN ND NDND
'NDRIN ALDEHYDE NA NA NA
:EPTACHLOR ND ND ND
:EPTACHLOR EPOXIDE ND ND NDI
:EPONE ND ND ND
:ETHOXYCHLOR ND ND ND
'OXAPHENE ND ND NDICB-116 NDND N
)CB-121 ND ND ND
ICB-1232 ND ND ND
ICB-1242 ND ND ND
)CB-!1242 ND ND NDI
ICB-124 ND ND ND

)CB-1260 ND ND VND

'- Not Detected



'ENGINEERING SCIENCE page 1 of-5
Priority Pollutant Analysis

' Base Neutrals - SWR' 8270,
Ma trix: Water -

bate Received: September -8, 1988 -Work Order: 9593.,
',te Reported: Dec'ember 8-, 1988 Job NUmber: ORO0l

OR ES: Ok Ridge/Duluth, ANGB AtTN': 'Mr. Bill Hayd~n
ddres s: 710 -S., TIlinois Aventue Suite F -103

UOak R-idge, 'Tennessee, 37830

sfb Numiber:: 880-92291 88092292
t6p-le No..: DANG-BRI DANGB-B6-MW5O-GW1
)at6 Sampoled': 09-07-r88 09-0-88
Pime Sampled: 09:00 15:05
ite Extracted: '09-12-88 09'-12,-88

E~'te Analyzed: 10-21"88 10-21-88

linpoundDetectioni ANALYTICAL RESULTS

L imbi t's-
ug/)L ug/L ug/L

j 3-Dicliloroberizene T~o N ND
£,,4--Dichlorobe6nzene-' 10" ND ND
exAchloroethane 10 'ND ND

S(2-chl1orbethyl ) ether 10 ND ND
12-Dichlorobenzente 10ND ND,

~'-i-rsoi Atyaminea 10 ND ND
s(2'-chloroisopropyl' ether 10 ND ND

.j'Nitrsodi-n-propylcimine 40ND ND
Aexachlorobutadiene 10 ND ND
,2, 4-Trichlorobenzene 10 ND ND
; trobenz~ne 10, ND ND

.ts ophorone 10 ND ND
Naphtha-lene 10 ND ND

, s(2-chloroethoxy)metllhane 10 ND ND
fiChloronaphthalene 10 ND ND
Aexachlorocyclopentadiene 10 ND ND
Venaphthylene 10 ND ND
Lenaphthene- 10 ND ND
)imethyl phtha-late 10 ND ND

t,6-Dinitrotoluene 10 ND ND
uorene 10 ND ND
4-Dinitrotoluene 10 ND ND

Diethyl phtha late 10 15 ND
fNitrosodiphenylamine 10 ND ND
.4 f xachlorobenzene 10 ND ND

3*= COmpound was detected in the blank.

.1J



,Priorit-y -PollutantAniaiy~is page 2 of5 J
Bas e Neutrals. - SW'27Q I

Matrix-:-Water
(continued)-

::e Re6ceived-: Sep tember 6- i'988 Work Order: 953
; e Reported7: D6eember 8, 1,988 Job Number: CR001--

ES:Oak-Ri~ige/Duluth ANGB 'ATTN-: Mr. IBill I-ayden
ires!s:- 710 _S._ lliifiois Avenue 'Suite 'F-103j

Oak Ridge, Tenriessee 378'30

3Number: 88929 88092-292
-ple No.-, bANG-BRI DANGB-B-MW50-GWj.
:e Sampled 09-07-88 09-07-88
ne Sampled: 09:00 15:05
te Exctracted: 09- 12-88 09-12-88
:e Analyzed: 10-21-88 1,0"-21-88

---------------------------------------------------- -------
npound 'Detection ANALYtICAL RESULTS

Limi~ts.
ug/L ug/L ug/L

--- -- -- -- -- -- -- -- -- -- -- -- -- --- -------- --- -- -- -------r- ------
nanthrene 10 ND ND
7hracene 1 0- ND ND
)utyl phthalate 10 ND ND,
16ra nthene 10 ND- ND -

Thlorophenyl phienyl ether 10 'ND -ND
:-ene 10 ND- ND

;yl Benzyl phtha-late 1,0 ND 'ND-
3(2-ethyihe>'yl)' ph4thalate 10 ND ND
::ysene, 10 ND N 'D
3romophenyl phenyl ether 10 VND ND
izo(a)anthracene 10 ND ND
-n-octylphthalate 10 ND ND
izo(b)fluoranthene 10 ND ND
azo(k)fluoranthene 10 ND ND- ~
izidine 60 ND ND
3'-Dichlorobenzidine 20 ND ND
iz6(a)pyrene 10 ND NDJ
Jeno(1,2,3-cd)pyrene 10 ND ND
)enzo(a,h)anthracene 10 ND ND
~izo(ghi)perylene 10 ND ND

iazyl Alcohol 20 ND ND

Compound, was detected in the blank.

'egg



Prioity Pollutant Analysis j~aqe 3 oi -5

'Base NeutralIs -SW6 80.
Matrix : Wdtefi

1(continued)

)ate&eevd September 8., 1%9 88 -Work OQrder:, 9 53-
-----Rpre:8, 1988 Job.-Number: OROOI

-or: ESOkRde~hu1-ANGB ATTN: Mr,. Bill-'Hayden
ddres~s:,710- S. Illirfis Aventue -Suite F-1-03

OakRidge, Tennessee 37830-

Lab Number: 8809.2291 8809229
Wmplea'No.: DANG- BR1. DANGB-B6-MW50-GWI
te -Sampled: 09-07-88 .09-0-88

rime Sampled: 09:00 15:05
t xtracted: 09-12-88 0 9-12-88

Bte-Analyzted: 10-2,1-M8 10-21-88

r ofp~id ?toction Analytical Results-
ZorhpuridLimi-ts

ug/L ug/L' Ug/L

J-?o4hf&ND ND
line -*ND ND

4=Ainobi phenyl -i ND ND
IzChloroaniline 20 ND ND
If rChlornaphthalene -*ND ND
Labentof uran 10 ND, ND
D- Dimethylaminoazobenzene -*ND ND

a f12-Dimethayl'benz(a)anrthracene -*ND ND

,a-Dimetlfylphenethylamine -*ND ND
D iphenylamine -*ND ND

2"Diphenylhydrazine -*ND ND

hyl methanesulfonate -*ND 
ND

Methylcholanthrene -*ND ND
Mlethyl methanesuilfonate -*ND ND

jjMethylnaphthalene 10NDD
Naphthylamine -*ND ND

a2-Naphthylamine -*ND ND

VNitroaniline 50 ND ND
1 Nitroaniline 50 ND ND
14-Nitroaniline 50 ND ND
fNitroso-di-n-butylamine -*ND ND
fNitrosopiperidline ND ND
entachlorobentene -*ND ND

?entachloronitrobenzene -*ND ND
{ enacetin -*ND ND
.t *Picoline -*ND ND
?ronamide -*ND -ND

1'12,4,-Tetrachlorobenene -*ND 
ND

pEPA h-as not yet deterffined detection limits tor these compounds.

3=-Compo~und was detected in the blank.



Priofity -Pollutant Anaiysi-s page 4 of 5-
'Pesticides and PCBs - SW 8270

Mattix: .Water-

:e;Received.: September '8, 1988 Work Oider: '953
;e-Reported.: 'December 8., 19'88 Job Number: OROO-

ES;O&l Rdge/Duluth ANGB ATTN:Mr. -Bill Hayden.
Iress: 710 S. Ilinois Avenue Sui.te, F-10j

Oak -Ridge, Tennessee 37830

Number: 8809229i 88092292
ple No.: DANG-BRi DANGB-B6-MW50-G-1

:e Sampled: 09-07-88 09-07-88
ie Sampled: 09,00 15:05
'e Extracted: 09-12-88- 09-12-88
:e Analyzed: -10-21-98 '10-21-88

Ipound. Detection. ANALYTICAL RESULTS
Limits
-ug/L ug/L ug/L

)ha-:BHC -- * ND, ND
nma-BHC __* ND ND
-a-BHC 20 ND ND
)tachlor 10 ND ND
'ta-BHC 15 -ND ND

1rin. 10 ND ND
Dtachlor epoxide- 10 ND ND
Josulfan I "-,ND ND

aldrin 15 ND ND
1-'-DDE 30 Nb ND
Irin -- , ND ND
Josulfan II -- * ND ND
I'-DDD 15 ND ND
= -DDT 25 ND ND
iosulfan 'Sulfate 30 ND ND
Jrin aldehyde -- , ND ND
IrinKetone -- , ND ND,
-ordane 60 ND ND
;hoxychl6r -- , ND ND
aphene 60 ND, ND
)clor-1016 60 ND ND
Dclor-1221 60 ND ND
Dclor-1232 60 ND ND
)clor-242 60 ND ND
)clor-1248 6,0 ND ND
3clor-1254 60 ND, ND
Dclor-1260 60 ND ND

EPA hasnot yet determined detection, limits for these compounds.

Compound was detected in the blank.

' I :



Priority Pol'lutant Analysis page 5 of 5
Acid-xtractables 

-- SW 82-70

Mattix: Water

)ate Received:- September 8, 1.988 Work Order-: 953
te Reported: Deceiber 8, i-988 Job Number: OROOl

')R: ES,:Oak Ridge/puluth ANGB ATTN: Mr. Bil Hayden
4ddress-:71Q S Illinois Avenue Suite F-10j

Oak Ridge, -Tennessee- 37830

tb -Number: 880.9-2291 88092292
Imple '.: DANG-BRI DANGB-B6:MW50-OWI
Date- Sampled: 09-07-88 09-07-88

m. Sampled: 09:,00 15: 05
Ate Extracted: 09-12-88 09-12-88
Ate Analyzed: 10-21-88 10-21-88

- - - 7 - -- -

mpound Detcti6n. ANALYTICAL RESULTS
Limits

- ,ug/L .ug/L, ug/L

{fChlor6Phenol 10 ND ND
4Nitrophenol 10- ND ND
Dhenol l0 ND ND

4-Dimethylphenobi 10 ND" ND-
t44-Dichlorophenol 10 ND ND
2,4,6-Trichlorophenol 10 ND ND
-Chloro-3-methylphenol 20 ND ND
4-Din ropheno 50 ND ND

2,6-Dichlorophenol -- , ND NDS-Methyl-4,6-Dinitrophenol 50 ND ND
intachlorophenol 50 -ND ND

1 Nitrophenol 50 ND ND
Benzoic Acid 50 ND ND
Methylphenl -10 ND ND
i& 4-Methylphenol 1.0 ND ND

2,3,4,6-Tetrachlorophenol -- , ND ND

j4,5-Trichlorophen6l 10 ND ND

Analyst Laboratory Supervisor

EPA has not yet determined detection limits for these compounds.

Compound was detectedin the blank.

t)TE: Samples are discarded 30 days after results are reported unles~s
other arrangements are made. Hazardous samples will be returnedVT to client-or disposed of at client expense.

I 285- ' -- -- - - - - -



ENGINEERING SCIENCE p~age- I of 5-
Priority Pollutant Anaiysis

i- Bae Neutrtals = 'SW, 8 70'
M1at r i Water

ate Rece-ived: September 8, 1988 Work .Order: 93
ate Reported:- February 28, 1989- u~b, tfmber OROQI

OR:-ES-: Oak Ridge/Duvluth -ANGB -ATTN: Ni-. IBill -Hayden
cdress-: 7,10 5.. Illinois Av6ntue, Suitie- F-1033

Oak R-idge, Tdfnessee 378-30,

ab Nuimber: 88Q92293 REEXTRACT
ampl e- 'No.: bANdB-BG-MW4 3-GW1
ate Sampled: *.- 9-b7-88
ine Sampled: 1 1:3'5'
ate Extracted: 01-03-89

-ate Ana-lyzed: 0--'13-89 -

ompound r Detection, ANALYTICAL RESULTS
Liffiits6

-- ug/L U /L

,3-Dichlbrobenzene 10 ND
,4-Dichlorobenzene - 0ND
exach-loroethane 1-0 _ND
is(2-chl-oroethyl)ethber 10 ND - J
2-Dichlorobe'nzene 10 ND

-Nitribsodirnethylamine 10 ND
is(2-ch-loroisopz§&pyl )ether 10 ND
-Nitrosodi-n-jropylam**ne 10 -ND

exachiorobutadiene- - 10 ND
2 ,4-Trichlorobeiizene, 10 ND

itrob~nze-ne 10 ND
sophorone 1:0 ND
aphthalene 10 ND

is(2-chloroethoxy)methane 10 ND
--Chloronaphthalene 10 ND
exachiorocyclopentadiene 10 ND
ceraphthylene 10 ND
cenaphthene 10 ND

i methyl phthalate 10 ND
,6-Dinitrotoluene '10 ND
luorene' 10 ND
,4-Dinitrotolueme - 10 ND
iethyl phthalate 10 -ND

-Nitrosodiphenylamine 10 ND
exachlorobenzerie 10 ND

Compound wa's-det~cted- in the blank. '

gotI



Priority j~duh -Analysis page 2 of5
Basie'N~utra-ls~ SW2-$ 2,70

1): .(-nt i'nuLie d

c -Re ecelveu:- -ep-tember 8 ,8 -Wor-k Or&!-;-: '9,5 3
Date Reaported': Frbr'uary 2 8, 1-989 Jbb -Number:, ORooi-

I OR: ES :Oak Ridge/DuLuth'tANGB ATT±N -Mr. Bill' Hayden
dt e'-§s-, 71-0 S-. I-ii-iis Ai~enue Suite: F-1'03,

Oak Ridg4e,, Tenesee 3-7830*

,ab Number:, - 88092-293 REEXTRACT
Sampl No.-: - DANGB-nBG-MW43-G W1
9ate Sampld: 0-78
I&ime Sampled-: .. 14:3 5
Date -Extracted: 01- 0'3-8 9
-Date-Anal- zed; 01-13-8

Limo01in d De I'~-iO ANALYTIC-AL RESULTS-
-Liits

4g/L ug/L,

Pherianthrene -10 ND
~Anthtacene 10 'ND

-~butyl phthalate 10 ND
1 luoranthene 110 ND
4-ChlotophenylI phe'nyl ether 10 ND
Oytefte 10 ND

11i)utyl Beftzyl phthalate 1-0 10
Bis-(2-ethy-lhexy,) phthalate 10 13 B 1403-4c-
rhrys ene- 10 ND
j -Bromopheny-1 phenyl ether 10 ND
B!enzo(,a)anthracene 1-0 N4D
Di-n-octylphthalat1-e 10- NDL 'enzo(b)fluoranthene 10- ND
Lilenzo(k)fluoranthene 10, ND
Benzidine 60 ND
~3'-Dichlorobenzidine 2'0 ND

* Lenz ofa) yrene 10 ND
Indeno(1,2,3-cd)pyrene 10 ND
[ibenz6(a,h)anthracene 10 ND
;enz o'(ghi)perylene 10 ND
enzyl Alcohol 20 ND

LI Compound was detected, in the blank.



Priority- -Podlutant-, Analys s* Page 3 of 5
' Base Neutrals--; SWa 870!)

-Matrix: -Water
(qonttinued)

ate Received: September -8., 1 98& Woak, Order-: -953
ate Reported: Febrdary ?8,1989 Job- Numffber:. OROOI L

E)' S:oOak R~idge/puluth, NGB, ATTN: -Mr. Bill Hiayden
idre.S:.710 S . illin6is AVetiue Suite F -10 3-L

Oak Ridge-, Tennessee 37830

ab Number: 88092 293 REEXTRACT j
aif~p~ No: x ANGB-BG-7MW43 GWI

ate. Safnplbd-: 09-0_7-88
ime 'Sdmpled: 14: 8 5r
ate Extra'cted: -01-031"89
ate Analyzed;, 01-13-*-9

omp6und -bet on Ana-lytj~cal Results

ug/L -ug/L

cetophenone6 ND LI
niline ND
-Abiftobi heityl ND
-Chlorpaniline- 20 ND '
-Chloronaphthalene- -* ND
ibenzofurah 10 ND
-Dimethylamin6azob~enzene ND
12-Dim~etiiylbenz (a)anthracene -~*ND

-,a-Dimethylphenethylamine -*ND

ipienylamine ND
,2-Diphenylhydrazine ND
thyl methanesulfonate ND
-Methylcholanthrene ND
ethyl methanesulfonate ND
-Methylnaphthalene 10 ND
-Naphthylamine ND
-Naphthylaniine ND
-Nitroaniline 50 ND
-Nitroaniline 50 ND
-Nitroaniline 50 ND
-Nitroso-di-n-butylamine ND
-Nitrosopiperidine ND
enta chlokobenzene ND
entachioron-itrobenzene .- *ND

aenacetin- ND
-Picoline ND
ronamide -*ND

,2;4,5-Tetrachlorobenzene *- ND

EPA has not yet determined detection limits for these compounds.

=Compound was detected in the blank.



- Pr;czfity Pollutant Analysis page- 4, of 5
Pesticides and PC-t'W 8 27

Mat-rix: 'Watdr

-LDate Recteived : Sejptember 8, 1988A 'Work Order: 95.3
PaeReported: e -L -y2, Job Number: OROOI

FOR: ES:-Oak Ridge/Duluth -ANGB _ ALTTN-:Mr. Bi il Hayden-

L ddres: 71 s.IIiii AVfu.'ii FW10O3

[&.ab Number:-- 8809229 3 RtEXTRACT
L;5ample No.: DANGB-,-BG-I1W4 3 -GWI
Date Sampled: 69-067-88

STime Sampled: 43
kate Extracted: 01-03-89
~ate Analyzed: 0,1-138

-------------------------------------- ------ ---------- ---------
om~oifd-Dete;t i on- ANALYTICAL RESULTS

-ug/L ugVL.-

klpha-zBHC, V. D:
* Gamma-B~lt ND

Beta-BH-C 20 N

I ptaho 10 ND
ID61ta-BHC f5 ND
'Aidrin ',0ND

Detahirepoxcide 10 ND
tndosul-fan I -- *ND

Dieldrin 15 ND
-'I,4'-DDE 3,0 ND
ndrin -*ND

Endosulfan II ND
4,4'-DDD 15 ND
.,4'-DDT 25 ND
[,ndosulf an Sulfate 30 ND
Endrin. aldehyde -*ND

{4:ndrift Ketone -- *ND

h'.hlordane 60, ND
Methox~chlor -*ND

[Toxapen 60 ND
Aroclor-12216 60 ND

Arco- 160 ND
-Aroclor-lZ2-32 60 ND
Vroclor-1242 60 ND
Aroclor-1248 60 ND
Aroclor-1254 60 ND
0roclor-1260 60 ND

E~ PA has not yet determined detection limits for these compou~nds.

B =Compound Was detected in the blank.,



-Priori-t-Pollutant Ana-J si§ page 5 of 5

l-Matri'x--Water,

ate Redeived: S-eptember .8, 1988 Wok Ordr:. 95-3
Rtd Reported: e brUaty 28, 1989 Job Numbet : OR001

A -E:Oak Ridg&/Duluth- ANGB ATTN. M.. Bill Hayden
3dress:710 S. Illinois Avenue Suite F-10.3

Oak Ridge, 'Tennessee. 37830

ab .Number: 88092293 -REEXTRACT
Dmple No:- MW'3-Gw$

3te Sampled: 09-0'7-88
ime Sampled-: 14-:35
ate Extracted:, 01-03-89,
ate Anlyzed: 01-13-89

Dmpbund Dtection .ANALYTICAL RESULTS
Limits
ug/L ug/L

-Chlorophenol 10 ND
-Ni-trophenol 10 ND
aenol 10 ND
,4-Dimethylphenol 10 ND
,4-Dichlorophenol 10 N6
,4,6-Trichlorophen6l 10 ND
-Chloro-3-methylphenol 20 ND

,4-Dinitrbphenol 50 ND
,6-Dichlorophenol -- , ND
-Methyl-4,6-Dinitrophenol 50 ND
entachlorophenol 50 ND
-Nitrophenol 50 ND
enzoic Acid 50 ND
-Methylphenol 10 ND
- & 4-Methylphenol 10 ND
,3,4,6-Tetrachlorophenol -- , ND
,4,5-Trichlorophenol 10 ND

Analyst Laboratory Supervisor

EPA has not yet determined detection limits for these compounds.

= Compound was detected in the blank.

DTE: Samples are discarded 30 days af-ter results are reported unless
other arrangements are made.. Hazardous samples will be returned
to client or disposed of at client expense.



'4 -

12 ' 4-e

.Jul

CC-

IC Lm 
. c'0

-U

ii cK- 

-- 
-

El ~-..

F /

14

2'

Iwk
ILt , 01

Im <

I I 

.V 

IU



__ ___Pk 
_ __

-
--

a- 

--

IW

ar

00

06 M

3oo

Z* 

At

0c 2 

U.

27



oz c

MF L.

a'a

ccE

So fa

0~0

jj~
A

I..

.00

Z- A

- 0

maL
O~31l

4\3 0 c



.*1
zo3

hi

450 M

74'4

CDC

I.-

77
C,,

0IL

1w L0

n £'S

1974



0.
7C

C U

Z .)0 ..

+ ~s -.e -so '

w *U E

LL

i+m 0 ~ i- i , . , 0

LIS E

-.,-/ . U

E E

A D

., . : . + .._. -- . 0.. S.

0 -m

U' ___. /-

/ S.

Ii I t F ! I
L 14..,.. .

,q ,275

-i_ o : S

[_++~



I LI
aiqi

,rnZ

cc~ 6

~a

B -1
12 cc

ICL 13 -

~~1 R~
A-

16 ~u C4
ccr~~'~(-3J ~

~ ~i~z:1

I r o ~ H- D

V 0~' 0. .0
?I so I -

~~3 ac. Kcl

.. ~~"A - f

,I~II~Ei$ ptlr q1 nIi3j 1 h.;4 i,

fe~q~276.



ru 
i

Eu Vu 'o 0 LViC
'ITIAL

L~~~g :I i 8I U

bCS

Q..[A .o
aUif' 

j

I- 2Xno

-3r

-~~~T 0. A w --- -- z

~~~ t tu~

ata

P, 2.

N4~ ' Y4 11 If II I ,I14 a
%~ 

*77~



CASE NARRATIVE
QULITY "CONTROL- RESUt-S- SUMMARY

SAMPLE 'NO(S)-.: -88092291-88092'293
WORK" ORDER NO.:, 953.

These-" water samples Were received' at the ES Berkeley

Laboratory on 9--08-88.

They were receive~d cold' and intact.

'8-UU0512789 CN-FRMO2 1
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K

VOLATLE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPoUNDS

Job No.: -Project No:

Sample Matrix: w<c~ e,<
Client: 5-'Conc. Unit: ,A tI-

Attn: Work Order No:
-Address: Lab Sample ID:Z dO - .-

Lab File ID: Sp o q If
Date Received: Q - i- ,I
Date Extracted: P -- -%? .
Date Analyzed: o-

Tr ject: *sfr Date Reported: D
Dilution-Factor:

# TICs Found:' % Moisture: -

I'N A

GAS NUM4BER GMOD NME -RT EST. CONG. Q-

___I I _

... I I i_ _ _ _ _ _

1 1 _ -

--._________ nnn_ 1 •- _______ - T_________ -RH 1_ ____



L "- TENTATIVELY IDENT),.FIED COMPOUNDS I -A-06q,- 1 I

din~me: o c, ttc-ic. 'Contract: 50 flL O&A

ode: . . Case No.:- ___ SAS No . ."___No._:

'f!~ : (soil/.water), _ _ Lab Sample ID: 880 -8 2 .

2 a wt:/vo ' __6_7___ (/iL)_ 1, Lab File ID: 5 -

?el: (low/mred) t/.j Date Received: _-

itr :_n-%- e. ec ._ __ Date Extracted:__ _ _ _
traction: oteF/ont/Soc) - Date Analyzed: __ /_______

-Cleanup: (Y/N) DH: Dilution Factor: ____

LCOkCENTRPATION NT'
umber TICs found: --. (ug/L or ug/Kg y

CAS NUIBER j COMPOUND NAM!E I RT EST. CONC. Q I

-- I ,,. ,.I... I , I I...

3. Y ,I I._ _- _ _ _ _ __ _.__I' " 1. I & oo " '7" _" I

6. 9_ " 4 . I'
"'I _____ "[___________/ .5" __ .1

8. __ _ _ 1_ _ _ _ .__ _ _ _ s. .& __.170.

'2 --
-_ __. _ _ _ _ _ _ _ _ _ _

...... __ _ _ _ _ __ _ _ _ _ _ _ _ _ __ _1I

I 7 .I _I _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _I_ _ _ _ _ _ _ _ ______ I
/.s-. __ _ _ _ _ _ _ _ _ __I __

1_ __._ _ I. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ I
.12s I __ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _I

'29. __ _ I

22 . I I__ __ _ _ __ _ _ _ _ _ ___

3 I.

FOP26- I SV-TIC 10/86



- ~ DAA- ~ PA SA!'.PLE -NO.,

TENTATIVELY IDE2,TIFIED -COIPOUNDS I9 7 J~.i.-

Lab Name:__________ ______ Contract:__ ___ h .

Lib Code:- _ ___ case No.: 72? SAs Nio.:. __ _ Sbd -No.,:

i~a trix: 'izl-wte)LAoe.Y Lbsampl~e ID!_ 88O-&X3

-Sampie- yt/vol': JC' (g L)Lb il ID- V b.1 9 .(

Level:, {-iow/iaed), J'o w Date- Received': C/ J
i miistiif6e: not ded. .- dec__ _ Date. Extritcte~d:

Exrcii: -SebF/Cont/.onic) Da te Analyzed: 1:13 7
GC Clap: (Y) )p:__Di-lution Fac-tor: Ii

CONCENTR ATION UITS: /
Number TI Cs f ound: 3 (ug/L or IgKj:m,
ICASNMYhBIER COUPOUND NAIE I RT jEST. CONC.I I 4

1 4. --A___ _ _ __ _ _ __ _ _

5.-_______ ___________I -
I5. 7 i- I_ __l -- -l l.

1I 7. - _ _ _ _ _ _ _ _ _ _ _

9. _ _ _ _I-. _ _ _I_ _ _ _ _

10. _ _ _ _ _I_

1 2. _ _ _ _II_ _ _1_ _ _ _ _

1 31 . - - _ _ _ _ _ _I~

14l. - l_ _ _ _ _ _ _ _ _ _ _ _ _I_ _ _ _I_ _ _ _ _ _I_ _ I
1 62. -I- -I_ _ _ I__ _ _ _ _ _

I13.__ _ _ _ __ _ _ _ _ _ _ _ _ _ I__ _ _ _ - _ -
14.__ _ _ _ _ _ I--I_ _ _ _ _I_ _ _ _ _ _ _ I__ _ I
I 19. _ _ _ _ _ _ _ _ _ _ _ _ _I_ _ _I_ _ _ _ _

116. I__ _ _ _ _ _ _ _ _ _ _ _I_ _ _ _I_ _ _ _ _ _ _ _ I
21. _ _ _ _ _ _I_ _ _ _ _ _ _ _ _ _ _ _ _I_ _ _ _I_ _ _ _ _ _I_ _

218.__ _ _ _I_ _ _ _ _ _ _ _ _ _I_ _ _I_ _ _ _ I_ _

239. _ _ _ _ _ _ _ _ _ _ _ _ _I_ _ _I_ _ _ _

I 20. _ _ _ _ _ _I_ _ _ _ _ _ _ _ _ _ _ _ _I - I_ _ _ _ _ _I_ _

125. _ _ _ _ _ _ _ _ _ _ _ _ _I_ _ _I_ _ _ _

126. - -_ _ _ _ _ _

27. - _ _ _ _ _ _ _ I_ _ _ I_ _ _ _ II

129. __-
130.__ _ _ _ _1 -I_ _ _ _I_ _ _ _ _ _I_ _ I

FORMI I SV-TIC 1/87 Rev.
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CASE NARRATIVE i
QUALITY CONTROL, RESULTS SUMARY

QC REPORT NO.: TPlH-W-0072--88,

[ _I

q

Insufficient sample was available for qua.ity control purposes.
The laboratory control sample is designated as a quality control sample

for this batch.

The reporting limit for -he samples in this batch is provided by *

the sub-contract laboratory.

F I

I
11

c3'3AI-tJLU264I 28~ :

,]8-i-DLU024 ICN-FRMI
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CASE NARRATIVE
QUALITY CONTROL-RESULTS-SUMHARY
.QC REPORT NO.: OCP-W-Q036-:-$8

QC REPORT NO.: OCP-W-0036-88B

I

Atalysis of matrix spikes gave one recovery and the RPD for aldrin
that were higher. than EPA QC guidelines. Analysis of spiked blanks gave
one recovery each for aldrin, endrin, and lindane and RPDs for dieldrin
and endrin 'that are outside of EPA QC guidelines. Data associated with
these analyses were closely examined, no analytical problem was found.

Heptachlor epoxide was inadvertently used instead of heptachlor in
the matrix spiking solution.

Endrin aldehyde and Kepone were not recoverable because they were
removed by the alumina column clean-up used on these samples.

1

S88-A1-DULUO469 1 ! CM-FRMO 1



PESTICIDE MATRIX SPIKE/MATRIX SPIKE..DUPLICATE RECOVERY
WATER

Job .No: ORO0X QC Report No.: OCP-W-0036-88

QC Sample No.: 88082256f Client: ES Oak Ridge Level (Low/Med): Low
Attn: Bill Htayden Date Repo-rtd: 11-10-88
Addreg' 710 §. Illin6is -Avenue

Suite F-103,
-Oak Ridge, Tn. 37830

Frojeqt; Duluth ANGB Laboratory Supervisor Approval:

QC Report for LaboratorY Sample No(s).: _ _ _ _ _ _ _

88082189, '88082256-
88092291-88092293

C Comp6und Amount Sample Cone. MS Cone. MS % QC

Added In Extract In Extract Rec. # Limits
(ng) (ug/L) (ug/t) Rec.

Lindane 400 ND .0.378 95 56-i23

U Heptachlor 400 ND 0.443 ill 40-131
epoxide

Aldrin 400 ND 0.747 187* 40-120

Dieldrin 1000 ND 1.19 119 52-126

Endrin 1000 ND 1.03 103 56-121

F 4,4"-DDT 1000 ND 1.19 119 38-127

[ MSD Conc. i I QC Limits
In Extract MSD % MS % D

(ug/L) Rec. # Rec. # RPD # RPD REC

Lindane 0.361 91 95 5 15 56-123

Heptachlor 0.431 108 Iil 2 20 40-131
epoxide

F Aldrin 0.4,73 118 187* 46* 22 40-120

Dieldrin 1.18 118 119 <1 18 52-126

9 Endrin 1.12 112 103 8 21 56-121

4,4"-DDT 1.10 111 119 8 27 38-127

i # Column to be used to flag recovery and RPD values with an asterisk
* Values outside of QC limits

pkRPD: 1 out of 6 outside limits

Spike Recovery: 1 out of 12 outside limits

88-A1-DULuO466 1 PT-FRMO7



PESTICIDE MATRIX SPIKE/MATRiX SPIKE DUPLICATE RECOVERY
WATER

Job No: ORO 0 QC Report No.: OCP-W-0036'88B
QC Sample No.: Blank

lient: 'ES Oak Ridge Level (Log/1edd: Low,

Attn: BiliHaden -Date Repofted: 11-10-88

Address: 710 S. Illinois Avenue
Suite F-103
OakRidge, Tn. 37830 

i

Project: Duluth ANGB Laboratory Supervisor Appr6val:

QC Report-for-Laboatory SampoleNo(s).i.
88082189, 88082256

88092291 88092293

Compoun Amount S3aml Cc. 14S Cofnc. uSQC-
Added In ,Extract In :Extract Rec. # Limits

(ng) (ug/L) (ug/L) Rec.

Lindane 200 ND 0.157 79 56-123

Heptachlor 200 ND 0.208 104 40-131 I

epoxide

Aldrin 200 ND 0.271 136* 40-120

Dieldrin 500 ND 0.513 103 52-126

Endrin 500 ND 0.461 92 56-121

4,4'-DDT 500 ND 0.392 78 38-127

MSD Conc. QC Limits

In Extract MSD % MS % %

(ug/L) Rec. # Rec. # RPD # RPD REC

Lindane 0.0966 48* 79 49 15 56-123

Heptachlor 0.186 93 104 12 20 40-131

epoxide

Aldrin 0.227 111 136* 20 22 40-120

Dieldrin 0.287 57 103 56* 18 52-126

Endrin 0M0298 6* 92 176* 21 56-121

4,4-DDT 0.313 63 78 22 27 38-127

I Column to be used'to flag recovery and RPD values with an asterisk
* Values outside of QC limits

RPD: 3 out of 6 outside limits

Spike Recovery: 2 out of 12 outside limits j

88-Al-DULU0467 1 292 PT-FMIO7



-~ PESTICIDE METHOD ,BLANK SUMMARY

Job No.: ORool Lab Name: Engineering, Science
Lab Sample No.: Blank

i Client: ES Oak Ridge
Attn: Bill Hayde6n ,  Matrix: Water

Address: 710 S. Illinois Avenu6 -Level (low/med): Low

Suite F-103 Extraction:' Oak Ridge, Tn. 37830 (SepF!Cont/Sonc): Sonc
Date Reported: 11-i-l88

Project: Duluth ANGB

Date Extracted: 9-13-88
Date Analyzed (1): 10-06"88 Date Analyzed (2):
Time Analyzed (1): 10:31 Time Analyzed (2):
Instrument ID (1): 5890-#2 Instrument -ID (2):[ GG Column ID (1): OV-1 GC Column ID (2),:

This Method Blank applies to the following samples, MS afid MSD-.

EPA Sample Lab Sample Date Lab Sample Date
No. ID (1) Analyzed I ID (2) Analyzed 2

88082291 10rQ6-88
88082292 10-06-88

- 88082293 10-06-88
8 1

I:
I;:

I,



iL

CASE NARRATIVE
QUALITY CONTROL RESULTS SUMM4ARY LI

EPA 8270 ANALYSIS
WORK ORDER NO.: 953'

i

These samples were first extracted on September 12,
1988, within holding time. Samples 88092291 and
88092292 were analyzed on October 21-22, 1988, also
within holding time. Sample 88092293 was analyzed on
October 23, 1988, one day out of holding time. Two or
more base neutral surrogate spike recoveries for this
sample were lower than EPA QC limits. The sample was
re-extracted and analyzed. Surrogate spike recoveries I
in the second analysis met EPA criteria. Base neutral
surrogate spike recoveries were also low in the
laboratory blank that was extracted with these samples.
Surrogate spike recoveries in the blank extracted with
88092293RE met EPA QC criteria.

89-DULU1060 1 CN-FRM02
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SEMIVOLATILE METHOD.BLANK SUMMARY
AB

LJob No. :, Vork Order No.:
Lab Sample.No.:

Client' -Lab File ID: 5,)3S:/
Attn: Matrix: kL44le.-

Address:-- Level {Ilow/wed),:
Date Analyvzed j-~ 3-
Time Analyzed: -~4q/yI g:
instrument ID:[ Prjec: -1i-- -- Date^Reported:

Project: A '

[This Metfibd Blank applies to the followf ng qamples, MS .nd MSD.

Iapl Lab §p le- Lab 'Tle Date of
Number IDID Analysis

[bA NC epRI SO -z L .S
- e AS LsCa9//o4 IScQO-?

~~3 5 -a 0~S 9

cc ,5I-c7W I Id fi /I-)

89AAIN'N I I FII



SEMiVOLATiLE METHOD BLANK SUMMARy
4B

Job No.: Work Order No.:
Lab Sample, No.: 0-

Client: Lab File ID:
Attn: Matrix: wq'e-

Address: Level (low/med):

-Date Analyzed: /- J3- ?
Time Analyzed: /6:19 //7l:/

Instrument ID:

Projct:Date Reported:
Project:L)

This Method Blank applies to the following samples, -MS and MSD.

Sample Lab Sample Lab File Date of

'Number - ID ID Analysis

9-AAA --NIINN 1 0 ,M-RM10

I I I '

I I '

I I I
I I ,

I , I

! I I!
I I I

89AArIN 0 T! FM 0



2 Dist No. 12&.6 ContiactorragineeringiSien Contiact No. *99993

11 Intihent ID 21 Wae I Tinm 10/23/88 1M:1

LAb IM >11023:0' Data Release RuUtorized09

MZ 1 4.D0- 601of ass 198 4; C60
19? 1 les thar 1.0% of rass 1980.0O

11%9 1 base pe, I or% -elative abundamc I 1IGO.00 CK

ns 10.0 - K0.01 ofhnes 199 1 18.08 OK
1 36S I greater thal 1.001 of mass 10A i 1.74 CK

Ia' preent Wt less thar) ia35 443 I t 7. S4 OK
H44 1.reater thai 40. Ut of rass 19' 1 50.430CK
I443 :17.0 - 23.0% of rass 442 10.1? DK (20.17) 12

1115 ET~lZ Dr Ap pLIES 10 IN[ P1 - Lialue in parenthesis is I mass 69.

T OtLLCING0 S1WPLES, SLONKS MD1 SIRNO0%0S. '2 - Ualu in parernthesis 15 I mass 442.
I rfl.a I I I

IS091 GCTpp 11-)P023 1_ 123/89L _14:1S

I_ _ _ _ _ KIqP9- %;5902( P _q

MI 2.7 5si~ I O-(2 l2

________502A ______ _________Y

Ia q)
360 ( go~< Q __

_______z, 2u O01 ?A



Fiie' >T0823" 5oNe DFTPP - Scan 87
A3k b '100. IJRMI30 30 5.05 Ihjirt

50 Io t- ao 250 0 5. '400'

10 198"" 1o

19
2 -o-90

70

442
127

255 40

33 
0

275"

161
, 323 - 10

", )A,

File: 1u23 Stn 1: O7 Retn. tine: 5.05

t/z Int. n/z Int. et/z Int. m/z Int. /z Int.

41.10 2.04 98.00 2,15 135.95 .531 10.05 1.997 245.00 .977
43.10 .934 9900 2.887 13715 1.00t18i.05 1.049'26.10 1.36t
0.0 .632 101.00 1. 82 111.09 3.146 185.05 1.781 255.00 35. 90
50.10 12.439 102.80 .718 141.95 1.178 1896.05 11.764 256.00 5.228
51.10 50.244 103.90 .977 14.95 33 137,05 3.0"9 27.90 '2.193
52.10 2.4S; 105.10 2,399 147.05 1.637 189.05 .819 265.00 1.077
55.20 .891 106.10 .699 148.05 2.255 191.05 .646 273.00 1.278
5.10 1.479 10,0 12.699 149.15 3735 193.05 A92 274.05 2.945
57.10 5.559 108.00 2.011 150.05 646 1%.10 337 275.05 18,094
62.10 .53 110.00 31.596 153.0 .833 199.00 100.M00 276.0 2,32
63.10 1.039 111.00 4.108 153.95 .819,199.00 6.665'276.95 1.250
65.10 1.019 112.00 .402 155.15 2.126 201.50 .701 294.15 .701
69.00 59.150 117.00 0.302 156.05 1.,96 203.10 .?90 295.95 4.510
71.10 4.190 119.05 1.005 17.95 .431 21.00 2.499 296.95 .689
75.10 7.354 119,15 1.163 159.95 77 205.10 4.395.302,5 .516
70.10 2.413 121.15 2.093 161.05 63421 206.10 17.911 314.95 .445
77.10 40.673 122.05 .919 12.1AS 1.178 207.10 3.M6 323.05 -1.738
78.10 3.620 -123.05 1.56 12.85 .546 21.20 .876 33405 .934
79.00 2.959 121.05 .71 164.15 4.165:216.10 ".402 340.25 1.594
0.00 2.327125.05 31 165.05 1.GG217.00 5.415S 31.15 .503
81.00 4.252 127.05 45.461 166.15 .804 218.00 .41 35.00 .488
82.10 .934129.15 3.933 167.05 4.481 221.00 65493 365.00 1.738
83.10 1.365 129.05 22.13 168.05 2.010 222.90 1.034 372.00 .531
G5.10 .661 130.05 1.953 173.95 .9 9224,00 9.221 423.00 2,529
8o. 1.163 130.95 .04 175.05 !.8 53 225.00 2.643 424.00 .616 30
.00 1.730 132.05 .675 176.15 .891 27.00' 3.634 41.05 7.541

92.10 .19 133.15 1.409 177.15 7.153 2290 .747 442.05 50.431
93.0 4.352 134.05 .776 17.15 1.163 229.00 .934 413.0G 10.169



9 .00 .47113S.OS 1.781'178.9S 3.131241.00 -8.D74i1.05 .934
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qvnaco:&bx r, tJi, 5 , t-,J, [:
........ ------ - -- -- --- --------- ---- -

PSL t-~f.+LIOUil +-

Case iI: Iniia C alibr a i onDa t e: 0/23 1 7;

Ur .... ... -------

+t~O,, f:.,+ EJklAY3YI,,.- 5c le'.'. flee: I11:39

'" rh "" W, for. Sp[C is It': fou C is
.. . .. ..................... . -- - - -- -- -,-- - -

,,2- rodlDe othC 1.11" 1.020 19.02

'1r, ',. ioS S76I? 23  11.271
I + N, I ll+1.2210 1.4201,2 1.75

1nhie.01391 . 032 30.71

t~ . -0 7ro ". Q |I 1 1'2,3

1% ¢ 9t3 r
'

hf, spro pv E tlt 1. "" *

It-0ineSGroS'e 1.43 1.807 3.63

.. . .......... 1. 03 79. 3

1.3-~.39ro1137, , 181o .. .- '

Oer,i$ (hl~o,'d(. - -

,2-111 ro :rg 1.21 I' . 2201 7.I3
3-&iet1~peno 11?I.tO@ 10023.7?,

UiIdso opr viCi .1670 p.4211?5 12.301

4t1- ,.l ro ehlcq el h e 1. 1051 20? 1.6.,t

j-V~ ~ ~ ~~~ 1 e Ily,1,13I 3 3?'' .43

.2972Sellr~ .3 0 .6527 5.1

f.lltsc4 epher fo S1332 .60991 M l.3
• I It~ . IplI l I I

litrobr zer e-d~5.913 .2 341 &i .1
.l31ir ,59 .16 7. 6 .18

1S~IOOr,. .71173 .2371 12.91

R e P ac ' .or .\ e nt . L 3 I2 7.
L, -i thInaplieuol ,ri .31 370 ..03

Berz.. . ..cid .2 72 .30 .2 3. 9
21-0id otfhre o h .S?33 .GOg 7.51
I.,,t lrd, lrobr.,,nr .LR.,3 3602 1s 93
Hal, ha' er, .91589 .91312 "26

loori re '"I I 16.92
., ac, or obula~iene .20223 .2O""9

I-|,orrj-34lett, lpheuiol . 31360 . 36912 17.72 ,
2 4iIhflrap la r, e .5639? .60" 1.0

RI" - Resporse f'acor frui dai1$, slar,rd file at 6.0 t /l

RI" - +r~g.=Re~por, se racr l'rc Initial Cal.ibratio, r ore U)

X01( i - ; ifferece I rci 'originil av.erae. or curve "

(CC - [ahibralion, [l, c (c.[@ pour,,s (') SPCC - S~ist Perdorninr, hc k Cc, , paurds (;=)

I of 30 ::104



irmju,,9 Stal Aratior, Check

jL.~ .[ale 1;0: -Calibratiorn'&ite: W2;234~8

Cnft 6 Laboratory1: 52

'lIij~ for ILC A lladmw5 DO'Sii D for:Jf i s 1

-;,6Ir jC 1 I-o hR a A,12 NO- .3;;n? 13.20n x

1.2371031i ~ 4' ~. 1 7113 S~q
-1~ ~ ~~~~~U .13-I3'' 41)OR oorrD201

D In EIll Y)p itsh616 1 .40'a 21 1.325 23 S.76

NIS129 .371's .91

.211 .222a0 1.31

fluitj 1.225 .4,A" 1.12s
Ufl3 1039 81

M4 itci f"~rio4Hl J51003 A.571 2.00

1-14,6If o cl 1.0 .20530 211. 3 5

1.rir Jj

I 1 ,o r~ Oph ue~ir - i l,Oz IUS 1 at ON0-7T7 .6

l1e,6'ddoirifll-11 .33213 .33222 3 93
4 ,4 ,0 - I I Q .13 .20530 3.32,

0 0: po~ it ~ o arc -~l sI~rn, fit8,0.01

[~~ ~~~~~~~~~~~ C',~ ~pneFek o ~1at~ir1o1tI~V

Da ta 0ife.94Ci oii L~ri o ~

A) & a~~lo (iei iors~} Pt-$~~r fn ' o "

.A1 At Aonl MN 2tf 3



iU
torilrsuU aiiqc tried,

I I

i ,,.~e J:a Initi o lCibrai r. Da e: 1

liia1 5 f fc.r'SPfC is haxiiiuw X Oiff for CL is X

...... -

.. .. .................. -- - ---- 1

-- - -- - - -- - - . . .... .-- - - -- - -

-- - - - - - - -- - - - - - - ------ It .. . . .. . .. . .

Fl,,, ,,R,,-.,. 1.19y17 1;0 707 11.21
Rxi'lcadir rpoid. - - -

I r -0'1 I r, 1

[ If , .. 1N II ' I l -I
J.. * . -. )

°13.°1

ll 1, 1 *I '' - -"

Crd 1fo 01 r -

I:.j...* . t)

l II NI LOSl4j033 I' . 2 - 2

t*0 I . 03..23241 a.9

- .1.05035 f I.0r 21.09

P'! .0irdnari .13'989 .21573 S? 7.*6

tfytl .9965S .97306 2.0
2ii mo(a)RnIhrace~e 1.1~007 1,15160 4,31

b lith e, IDP)1 ikate 1,2107 I.S7316 29.91
3. 1027 3,161 7.02

na0rzo',)P~irer, 1 .32=090 1,2090 2.35

ten.-4 . luot arIhne 1OR05016320 1. 9n
hideirioO,2,3-cd)Pvreu .. 9680 I. 14339 1R.17

.871,0111.011,00 19. 11
Nuo"r, z 0 hmn,,.,rde = Ut1370 1.203'1 16.3

,0',a'a1 1.06l 1 21.03

11 - eponse Factor f,'ic daI1v slaw4jr1 file at 60.00 1/l

- Ritr 2- 50 Factor Ircn Ilial Calibr6tio, fora I

- ifferetce fron origirai average or curve

(It Ca fi bta1 (tido, theer pounds, W On U %...
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SEMIVOLATILE- INTEltNAL STANDARD AREA SUM1-DXRY

Li Lb Nae: 1~freeeVIJ § c-c- Contract-.~-

jLab Code: _____ case No.: ___ SAS Nlo.: 17___ 5,6 No.: -

Samle_________d): at Analyzed: L{ R3/?

Lab Sai'le NoD (Standard):, 0 .. % -Q ie nayzd

Inst'.rent, ID:_____

],' IS1(DCB)- 1 !,.IS2j(NPT) 1. ]IS 3(ANT) 1
V .ARE*A 4[ RT ] RBA 151 RT IR EA RT

i 2 -HOUR I,, rIZ ( I

S, ,-------------

I LII J, 531

I 'I _____j /1 3

1; 1 0 2 ,I )I I 1Z- I I ( - D : I 1I /-1

0 J7vp 9NO.) 5 S I** P I S- I I 'S- I
I-O e_ I ZI(o(3 1( - I t0 ( 3 I f --

1- I0P10?a1I~ _____4__ P ( I 1 i2 Y 4 40 I le.f$A1
4 ~ ~ ~ ~ j I L L r 2JF09a '(c l9112. 3- 1i 0h 17 q?.~ 1 LIS7lI

01~L ~Q ~ -Wo.Iq 16, (o '2L....Ik.3 -7
14 1(d 1 iil1k~ALL ~~~ 1~~uo,,~U 5o~IT- 1j1~.I~I.L.222.Ii~L

161 2I &s~I~IL .L2.I&.R
171 Oad,(lj . j ~ '~OZI/.IIJS2i c.
11I~~q 1~I I ~ s~I(.'( 6KLIh

22_ _ _ _ _ _ _ _ I _ _ I _ _ _ _ I _ _

IS_ _ _ __ _ _ I ____1, -ihl r b nzn -4 P E LIMI 0___ of_

IS2 _____, Naptaeed intrna stndr area._-~_ _ _

1613 (ANT)- _ __________e~d LO E LIMIT_ = ______ __0__ of____ __

17J~~inera stndr area._ ____ _____

1olmn used___ to flag __ _____na standard area* values_ ___anasers

page__ of ______ 1it SV1 _____I ___I

-~ _ __ __F ___ ___ ___0__



SEMIVOLATIIJE INTEPRNAL STANDARD AREA 'Stli4RY

Lab Nam&:, .C IelcL '4: Contrat_____

L-ab -Code-: d___ ase'No.: _ _SA S, No.: 60__ ___

Samiple Nc.(Standard):_S___T Date Ankalyzed.: (O0Z3 O'

Lab File ID (S tandard),: 0~OTm Analyzed: L I
Ins-trument ID:

t ~ IS ( )H'u I- i',II[S4§.(PRY)

I - ] REA,1 R I iII. T IAREA #1 T I

[12 HOURIj '~V I(- L,~n.~5~

U M
pp.

LCWE;

IEPA SAA_-PLE I I
NO. II~II

'02, .iJ 1 IJ M Tl i (0 7 9Qc- I 1 ~ 1,~ S~ L4?51 -
03 Igtqai-13 gtL4p_ Jo I 2.qL I7I L2I'qA V3S
04 190 j yw- 4 U j~p(2I 15'2927 -7 57i.IZ1 Hj 7'4O IV? 52

OoI~~~3c~*C(o g,)- -3a:~ -71. SL~ I~I
Of CdY~c qL& 10tl 150 91 3 1222iL2.23L L q qI

07~ c ACI (jJp.. 7 ~&S I LJie-3 2 I4 5:3~~M. 1?,2

ff~jp3_05 7z1 .12L (c Y1 3I{31SS2L?. iz 1
12 ~ ~ ( YU ~ ~~

- ~ Q fiL~~_ 3~ L7 ~
14~ ___ ____ __ ____ ___ 1 _ ___ _ __ ___ _ __ ___ ___ ___

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ I__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ e l_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ I _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

____________97 9R qop 09_______ 0_____ * -
ia- --

________________________________ ____________________________ __________________ ___________________________-7__________________ _____; t_____________________ _____________________________________________________ _______________________________ _____________________ __________________________________________________________ 3 ?__ ___________________
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J-Z
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f2 I r, r.(1 ____I I S--

int.~5 - 2trnal stand-Z- -x- vlrs i:ha



Decafluorotriphenylphosphine (DrlPP)

Cse No. 1231a CorAtractor [ngineeriki Scien Contract Nlo. 9999999T

7r,5trdert 10a1 Cate / Tine" 1/in /8e 1S:,,I

.at ' Ul1O,1.Dl Data Ielease Rutherized

MU.D Of 2.931 O

3G. R1V R1 UK

tta . ,iis s 90 D.0 uKl .0

I I msater7 relativeof a rice 1". 47.49
'1' 4 .I e , but less .a. 2 of m as 67 OK .. 0 1 N

1 MG graer0an.01 of nlas19 .3 OY

f113 17a 0 16- ea, IUI rei ea bund-n12 1 1DO. 00OK 1 I) 2

1 9? 11, .0 --9.0 o- s 001." 6 .91 IV,

'711 10 - 34_P__ of has.; I l, 1 _._ O l.

13 15 J Ul[ RPLI[ 10 1+ ii -talue in parenth',esi.s ithan 13as 6m.

4in pa ,nehsi is l thass m s '.

ti1U I1rE'S, OLfK 5"0D SIo 1RP I .li: &RnnS"

I I I _ U A

It

F3O9
1 50 aG I f

A roi V3 q7/0

109



'1 le ' 11024 50.,na tFTPP sr ax 86,j
n 3. E40 2 p 1.Zg $60 400 440j

192,

S. iJ
1242

30

275Q

5C , -' 12?/ I

I- 6

J I d1L J I I
(J1, . .,ii 1" n ..i . i I  ,.,,,, .. f ,, I

%D 129 126.; 2 V 241D 2 , 323 "$.k' 469, 4V,

File: ,11riN, Scan,'o: Go et. time: 5.060

nhz Irt. n/,z Irt. tlz IrI. b/z hil, ti/z hi.

AM .916 103.0 .71 1h1.0 " 1.99 173.9 i.871 243.10 .o9

50.10 IM.5 1.0 .66Z 14R2.15 1.22 9 L 120 .35 241.00 Mo06
51.I0 4. P, 05.10 .187 143.05 .197 .. M.05 1.34 215.10 .8?1
5.10 2, 61 110 .009 15,15 ,113 10,or 11,322 216,M 0 1.831
5.10 .0' 107.00 9.153 117.0; .92 17.05 2.4?7 211,00 .S70

57.10 . 10.0 1.721 12,05 1.213 192.0, 1.721 20.10 .6g0
5.10 .359 110.00 20.95215A.15. .16 123.05 .7 29.10 1.286
S7.10 1.191 111.10 3.272 153.05 .S39 196.10 .R47 25'.10 .397
63.10 1. 9 12 13.10 .132 154,15 ,90 19,0 ) 100.00 23,00 .7303
6 .20 .57 115.10 .227155.05 .511 199:0 6.959 253.00 43.20

S9.00 1. 103 16O ,492 155.05 2.175 200.10 .887 256.00 5.MA 1
71.0 Z.-63 11700 5,03 159.05 .170 20130. 1.002 67.00 .681
7.00 S.7111 I.0 . "159. S 1.116.203.10 1.097 25R.00 2.2 S
75.101 ."7,14.15 .870161.03 .303 201.10 3.026 29.00 .5 S
77.10 41287 122.15 .13S 165.5 .200 20S.10 4.9 5 265.00 .132

2.16 3.007-12..1 S .M1HU.S 1.305 20;.10. 19.319 272.90 1.1712
7.00 2.0; 124.15 .019 167.05 3.423 207.10 1.91.271;05 3.820
P.10 1,6G1 12,15 .210 160.0; 2.08 200.10 .43S 215.05 10119
91.10 3.60 127.0 13.211 169.05 .151 211.10 .870 276.05 2.45
02.10 .1 5 12A.0 U .03? 170.I1 .662 215.09 .454t27.9 1759
0.10 .41 129.,0S 19.07.5 17105 1.597 217.00 5.511 203.05 .135

;.11 .610 3 1Z 17.S3 1.6 172.0 .731 219.10 1.09? 29S.95. 4.593
7.10 .71? 131.05' .246 173.15 791 21.10 ?.170 315.05 .643

91.10 .A73 132.15 1.5131.0R S 1.210 222.10 .813 323.05 1.11a
S.0O .57 134.15 1.267 175.05 1.1 3 223.00 1.513 365.00 1.740
93.10 3.120 135;15 1.02 17?0' G 1.002 22.0O 10.40 23.,00 1.30
71.10 M.051 136.15 .378 177.15 .813 262. DI 2.969 411 .0 'u's 0
9700 2.175 13715. 15 17.5 1027.00 4.6r2 11.0 3H62



V~7 " 3 i 0 .

i i N 3. 3 6. ~ .7 7 5' 7 L6 9 1 Ai2 2 o s 1 U S B

L 
S .

I 

o

oll

F}

I

I

I

[I

! 311



-Continuing Calibration Check
hl.. Cbkoounds

Case go: Calibratiinh0ate: 10/2/88.

Contractor: - - " line: 15:18

Contract No: 210 _ .: )S928.

Instrument 10: . itial Calibration Date: 10/-1.188

lihinum RF forSPCC is iaxinmu X Diff for, CCC is- I

compound r t P. C .,;ZOiff- CCCSPCC
H-Hitroso-Dinethylaie .90169 .89255 1.01

2-fluorophenol 1.15802 1.23035 6.25
bis(Z-ChloroEthVl)ether 1.1189i .92762, 1?..10
Phenol- 1162 -.1.6011 3.00

niline .54193 .62737 15.77

2-Chlorophenl 1.2317S-1.26531 2.73
I,3-Dichlorobenzene 1.17535 1.11165 1.32

1,i-Dichlorobenzene 1.40530 1.38622 1.36
BenzI (hloride - - -

Benzyl fllcoho! .72906 .51689 29.10
1,2-Dichlorobe,.:ene 1.3220 1.43132 0.21
2-Methylphenol 1.17367 1M6216 21.58
3-9-i-flithylphenol 1.07139 1.61083 50.3S

bis(2-chloroisopropl)[ther 2.15627 2.398i" 11.23
H-itroso-Di-n-Propylwine .8050 .80911 3.71 "

Hexachloroethane .53H0 .SS6S3 3.37
Dibronochloropropane . . ..
Hitrobenzene .A0312 .121S 5.29 "
Hitrobenzene-dS .39137 .11068 1.98

2-Hitrophenol .216S7 .26327 6.77
Isophorone .M170 .78316 5.59
bis(2-Chloroethoxy)nethane .19386 .51176 3.63

2,i-Dimethylphenol .3419 .39031 12.01
Benzoic cid .29725 .2913 1.96
2,i-Dichlorophenol .56733 .61232 .7.93

-, 1,2.4-lrichloroenzene .36913 .37736 2.23
Naphthalene .9589 .92536 2.17
4-Chloroanilire p36309 .38218 5.26
Hexachlorobutadiene .20283 -,20S85 1.19

i-Chloro-3-IAethylphenol .31360 .33215 5.92 *
2-lethilnaphtfalene .56397 .5868 3.85
........................ ...... °.. ..... ....... ....... ... ....

pr - Pesponse factor from daily standard file at 60.00 ng.-

Rr - Average Response factor fron loitial Calibration Forn UI

X0i'f - I Difference fron original average or curve

CCC Calibration Check Conpounds () SPEC - System Performance Check Compounds (-)

fornUll Page lof 3
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-1

Continuing Calibration Check
1151 Compounds

ii- Cast H6: Calibratirn Dati: W021/88-

Cotatr C~j r lc* inTie: 15:18

Contract 86: laboratory 10: )SOZ21

istrunit 11D: 4Initial -Calibration Date: IOiMMd

Ilinintrn RF for SPEC is * I'axinumr -Oif I for (CC is X,

[ t&pound FF Ft- 10if I (CE SPEC

Herachloroci'clopentadiene 129S68 ;33202 12.29
r2,i,H-richloophenol .12H8D .394,6? 6.65

2,i,5-irichlorophenol. .SiiW .53H, i 11
2-Fluerobiphen';1 1.2 7220 1;102S3 13.34M
2-Chloronaphtl~ene '1.23781 1.1M239 7.71
2-Hilroaniline v1?8t .46233 2.22'FDimeth".]phthalate 1.40629 1.28208 8.83
2,6-Dinitrotoluene .37415 .36352 2.81

Rcereaphth'jlene 1.68918 1.51357 10.10Ii3-Hitroaniline .41557 Jl885 8.33.
2.1-Dinilrephtnol .11898 .09098 23.53_ vi
flceiaphthene 1.13011- .91131 16.70 it
Diben:oftran I.6131 1.50692 8.19
2,4-Dinitrotoluent .28i18 .26507 6.72
4-iotrophenol .28450 .21558 24.23
Fluo0rere 1.12850 ,9266S 17.89
Diethylphihalate 1.20939 1.00863 16.60
i-Chlorophenyl-phenylether 59l86 .55363 6.S

i-Xitroaniline .35956 .32328 10.09
2,,Hribronophenol .21023 J21112 x1
1 ,2-Diphenylhydrazine - - -

filpha-MH

Beta-BHC-

Del ta-RHE
Heplachior -

Ridrin - *

H-fitrosodiphenylanine .10286 A185il 20.50 *o
[~~ 1,6-Dinitro-2-hiethylphenol J10OSH
1 -romophenyl-phenylether .21301 .21SS0 15.30

Hexachlorobenzine .26273 '.30810 .17.50
(1Pentachlorophenol .1536 .13768 5.28

-r Response Factor from daily standard fileat 60.00 ng/1

Rf - Roverage Response ractor from Initi al-Calibration [Gmn VI

[1 Ziff I Difference from original average or curve

(CE - -alibration (hecktlonpounds W~ SPCC System Performance (heck Compounds (ky)"

F ~~~ ~o - -- Fonl Page k~of 3 d4
-~318



ContinuingC01ibration:Check
HSL omCpounds,

Case Ho: Calibration:Oate: l0/2I/88

Coniracto r PmeJk ii:; 15:18
S " "..:..... .... ------- ; .. ..

Contract o: " ,L.bratoryJO: )S022

Hininun F for'SPCC is "., axiun UiOiffior CCC is I

Compound' YF. Pf XOff .CCCSPCC

Phenenthrene 1;0331 1L01066 2.29
Onthracene 1.0SlSS1.0898 3.7'.
0i-n-Eutylphthalate 1.51956 1.51911 1.9q
i,'-Oibronobiphenyl -

rluoranthene 1,1907 1.02619 13.??
Heptachlor Epoxide " "

End3sulfan I .,-t
1,'-OOC - - -

Difldrin
Ondrin - .. -

[ndosulfan II - - -

Endrin lidehyde " - -

4,4'-D.i - -

Endoulfan Sulfate - -

Dibutylchlorendaie -

Benzidine .0023 .0192S 22.12
Pyrene 1.56086 1.0128S 18.07
lerphenyl-dli 1.0581S 1.33861 26.48

Butylbenzylphtlhlate 1.03390 1.27915 23.72
3,3'-Oichlorobenzidine .13689 .21217 51.99
Chrysene .9965 1.02014 2.40
Benzo(a)RAihracene L,1007 1.16161 S.21
bis(2-1lhvlhexyl)Phthalate 1.21073 1.62631 31.33
Oi-n-octylphthalate 3.0275 3.81318 12.07 P
Benzo(a)Pyrene 1.32098 1.30919 .89 0
Benzo(b)ruoranthent 1.608SO 1.49160 7.27
]ndeno(1,2,3-cd)Pyrene .96800 1.19028 22,96
Oibenze(a,h).nthractne .81481 1.01812 19.81
Benzo(Ofluoranthene I.1370i.1891 20.42
Benzo(g,hi)Perylene .89761 1.098S2 22.38

.. ..................... ...... .... ... .. ..... ....o...... ..

RF Response Factor iron daily standard file at 60.00 ng/L

Pf - felrage Response factor fron Initial Calibration Forn U!

10iff - X Difference fron original average ir tuive

CCE Calibration Check Copounds (1) * SPC - System Performance Check Conpounds (00)

Forn wI Page 3 of 3 314



,8sE oLT~i INTENI STA1NDARD AREA StFHIARY

La~b Name:_____________ Conitrdct: 0,(Z~

Lab Code: _____ case No.: _ __ SAS No,..: ______ No.:

Samp1-g No,..Stikndar'd) _____ Date A~jnalyzed:(c 9[3k

Lab File ID, (StAndard): _______Tirme Analyzed: (
Inst rument ID:_____

'11S 1(D 11S !I2(NP. 1S(ANT
1. -2 APN RT I RltA.~ RT IAREA RT

.3 p I - II

T,-I I q

L~ -1 M -4 'r I4 7,

I NO.--- L-~-I

.0- ______I IW IG' '105 I LS 3

Z A---- 6 ?; .Pt 1-12"g TO
IEPASAM&g~o-, CI q 7 - I1 q I I3

-NO. .1 I q qI I~' 9I1= --- I I --- VI I-3 (

q'( 02 it ,l (o3 ~ a. ~Ti gf(og .1 15, 3L~i~ -1(Ia
37 P 73~~_g~~~ QI IZ I I 9. q903cI3 1__111605 _(&3(

L- c 367,59 sbkt 6,C) IS6... qcj I0-e3I L92 . - .UL
1 2~ 1 M j j 8 *57 ki I ala 1: I 1~ I .L2 3 OkI";LC

5c.P3q 6 I e1 ,9qj~ A' L~ i~ .I. Le I.?0§ 10 00;2

-:1-2'~L Acnahthned LOWER LIMIT-
________ __internala~~J~

C _nn _used t c ?L g inenlslandzdae vausw.%, seis

pac r=~('~~iI(q~ ___i~o~~ ~~..L2c

~~0 q'cp!. Vra7: 10/2(~~ ~ ~



9MIVOLAtILt IN4TERNAL STANDARAD 'ARtA ',1jN14ARY

Lab Name:: ~en- ele Contrat:UP'

Lab Cod&: _____ ase- -No.: ___ SSN. ___ Yl ~. __

Samp~le N6. (StAhdwrd),i ______ te'Jknhlyed:__1 ___

,Lab File ID (Standard): -time, Analyzed -': /
instruinent ID:-

_ j T AE, R I'F AREA .1
I,==~=*~----7---I- I

ILIk4T_ __"I"? __

]EA SAA-'PLE[
N 'O-. I

-oil ba I I I I - &G
~~~~~1; I ooII00I,~I

~ ~?( I.~UJ_ L7SL
0493$ co.~Y~L~L D-T95 0 5 I'1 3 IA

041CIY J~ s-'qZ I3-4 65 bk_4 137 (PC

',~5 ~ iII i% 9 -7 - I 3
__ q_p.0 q -7

___ _0 - fl. __ _ LL22a.3z

- -- ~.__ ___ ___ _ __ ___ -_ _ -Q ;2 _ __

w -j ______ ___ __ 9I -7___ _ I _ _ __I_ _ __ _ _I__ _

12 ___________ ______________ 1 ________I __________ _______1__________

Tz :_ I UIPPEP LIMIT +100-'
('~~~Y) f~yee~2o internal standar

-..- LOWER' LIMIT =-50%-

ointernal standa:-;area

C-~ Used s-i~ra tandard area values with an a:r~

FORM~ VI-7- SV-2



Kill'IVGLATILF .ORGA141C GC/1S TUNING -AND MASS
CALIBRATION - DECAFLUOROTRIPHENYLPHOSPHINE (DFTPF)

Lab NH.ne: Efigiheer-ihg Science Contract: .

Lab Cdde: Case No.: SAS Io. - SOG No. :

II La. FIe 'ID: >0D1i!i3 DFTPP Injecti6r, Date.: 1/13189

,ru. r.i I0: 7 2 DFTPP Irject.cn Time: 14:02
| -,

S' % 'RELATIVE
1ON ABUNDANCE CRITERIA ABUNDANCE

.....-----------------.- -- - - --- =---=-- --

51 30.0 - 60.0% of 'ss 198 . q II
G)8 1Leas ,hen 2.0% 6f mass 69 - 0.0( 0,.O)1
69 1' A: r, 63" relative abuhd~nd__..... .... _ _ _ 0..

, .ess than 2.0%. of mass ,69 .9 1 1.41'l
127 : .@'-- 60.0% of mass 198 _ - 44.2
197 11,sr thbn 1.0% of rass 19S .0. 0
198 6Pse Peak, '100% relaLiv6 abundahice . 100.
199 5.0 - 9.6% of rnass 198 6.8

027= '10.% of mass 198 _ 22.9
1 365 Greater tha, 1.00% of mass 198 1 2.30

44; Freseni , but less than nass 443 10.9
4412 Greaer ihan 40 .0% of" ma~SS 198 6 71.5

' __1 1_ 2;.014 of __44,2 1
I I

:u q 2--Value is % Mass 442

THiZ i0"r.. APPi.IES TO THE FOLLOWING SAMPLES, Mc., SD , BLANKS, AND STANDARDS:

LAB I LAB 1 DATE I TIME 1
SAMPLE ID I FILE ID 1 ANALYZED 1 ANALYZED

0. 80 ng/L 8NA STD + IS I >E68 1/13/89 1 14:21 1
I: ,, -0:88092563 REX RA + IS I EGG19 1/13/89 1 15:24 1

-"2qI,,^ 23 LAWk PGr1 B4 AG+ IS 1 >E6620 1/13/89 1 16:19 1
0-1C 3fDc C-4 RlANK PGS1 84 BN+ IS I >E821 i 1/13/89 1 17:14

01 88092886 REX AC + IS I >E662 2 1/13/189 18:09 1
-L 8809268S REX BN + ISI >E8,23 1 113/83 1 19:04,

S } 8.92S I7 RFX AC + 1 I >FSG74 1/13/8R ! IR:SR I
,. 0 .0S,,,7 RE>: EN . IS I >E66,, 1/13189 1 2@:S4 I

OR 8R . RR 7,,r??3 REX AC + IS I >E662R 1/13/89 21:49 I,)Aa
10: -6092293 RE>X 8N + IS I >ES977 i l/13/R I ,..(-:45 ,---- -

.aP q: 9 S2340 REX RA + IS I >E6628 1/13/89 1 23:40 I
R 80923741 REX RA + 1S I >EGR I 1/14/89 1 0: 34 1

(131 880925f4 REX RA + IS I >E6630 I1/14/R 1 i:29 I
: il

a1 I a a

17 1II
8 1 I . .

2 2

-pageI c. FORM _VSU _ R_ _ _ _1 8_R v

161 .__ __ _ _ -I _ _ __ _ _ ____ __ __ _ __ _ __ _ ____ __
-page_____ ____________ ___.____I_ ________7

____________________ ______________________ F O RI_________ V S_____________________________1_________7_________R__ _______-_________.___



(of-.47 M.,L,

-I;~~~~~~ ~ ~ ~ ~ ILIcybr I.eyh e(DF 7

k-e I t , ve Abut[i,1nce

Ion b... "6, Arpropr i at e
n Cr i er a Pea Peak S t a tu.j
- ---- - - - ------ --- - O

6 -: --. ,'* on yi: {'/ V "V O7Lk

". , L.- *.: :=. $, .- r;z 4s a 6. :.7 (3-*O,.
" / ,.'?.. . , I":. . ' of r,', ' au.:,r c I u~: . lt' ., h

-- .I . or n.:Sj 1'98 2 0.9: 22.93 OK.L Fa:. i oc-a -  gi v. t;.. ab r 10•"' 0 ; L

e . .t'- tri-a.. !% of ras 9~ s 2.3 i

4. C-2 - -tt-an 4U". of hl.oc* 198 71.5o 71. 5 9 C;
4+; ". - [% <f"n:,z 4 3 '.4 45 (Ak

Injecti:1 n Date: 01/!3/85 [2

in'iec tion Tine: 14:02
Data File: >10113

Scan: 2",

~1~8



"C113- 50 n- DFTPP' Scan-3LI, kAt., 4. . $s 4.06 m i-
.io - .. c?- ' :" "rlJ

I [ .....

I A I , J 4 4 2 -8

r -. [60
[; 2400

1[50

I.. [40

5[ 1. i 0 250 .300 550 4 0.Ii

File: 3011i Sca, 2: 3 REMn tiDIE: 4.06

-- ----- -- ----- --- --- --- -- ----- ------------

41.11- 54Y C5 '3.114o '4?.F0 2.601 107.85 100.0 0 2M5.0 41.575
43.iv .71 , .0 i" .806 08.85 6.837 256.00 7.251

410 6 11-.5 1.9 51k Y 99 .806 257.00 .529
417 .40 iV 9.5 .7 154.90 112 00 .368 25?.70 2.878

0.1 "l I, ';i 6,, 2i . 072 / 1. 5 .5I250 1.611i 1

5" o 20 - 15 0 760 272.0 1358 0[ ':

51.ie 55.6h !. . 90 .668 20.95 27 2e.95 3.40
52.0 5 6 .76-3 ION .921 204.95 M1.6 274. 5 21.928

F, 5o.UO L. i . , i.62o "4?.90 1.301 2%5.95 20.00c 275.05 1.578
57.3 4.7fl 10i.Y5 1.256 165.90 .875 206.5 1.197 276.75 1.727
57.. .39 10M.95 31.745 167.00 4.351 207.5 .82? 283.05 .460
61., .85 110.95 2.775 16B.00 1.727 208.95 .506 295.95 5.018
61.80 .460 IA5 .62 169.00 .253 210.15 .875 296.95 1.128
62.20 2.417 112.5 .322 172.90 1.013 210.95 1.05? 302.95 .783
67.20 .83 116 .5 1.02 173.90 .967 215.65 .668 !14.85 .552
67.50 .66E 106-95 6.377 174,45 .391 216.95 5.364 315.75 .20
69.00 60.474 117.95 .829 174.95 1.289 217.95 .691 2300 1.65?
70.00 .Mb 120.95 .483 175.95 .898 220.5 5.824 326.80 .506
73.00 .253 121.55 .622 176.85 .75 221.65 1.,312345.80 .506
4.00 3.225 123.05 1.289 177.95 .460 223.05 .944. 352.00 .460

74.95 7J81 124.60 .414 178.95 3.568 223.90 13.697 352.80 .322
76.95 42.49 !24.90 .414 180.05 2.026 224.90 2.785 353.80 .714
77.95 4.627 126.90 44.153 180.85 875 225.80 .276 354.00 .668
78.95 2.739 127.90 3.364 183.85 .460 226.90 4A89 364.80 2.302
4.05 2.60"128. 2.007 18.05 1.58 22.0 .737 366.00 .506

8.'95 3.66C 120 1.750 F1895 12.040 228.80 .944 371.90 .875 1
81.?. .691 1.645 186.95 3.683 231.00 .829 402.05 .368
82.95 12O MAO 2.210 188.75 345 233.90 .414 402.75 .391
8;.05 1.312 135.50 1.059 190.85 .783 241.90 .463 421.95 .760
84.9 1.358 136.9v .576 191.65 .875 243.70 9.070 422.90 3. 0

.... . 0 I.. 1 ].0 10) ,08 78 4.0 .8 2.5 .



iJ

I

v;. " :7 i 03O .32 '195. 5 2.647 ,249'. 0 .437 444,0 1,312.17.7 17 .f .1.450

' '1, O v



[1
Ccntinuir alitratwn Ch.,ck

LO ni( bibraion e:013/

fnnlrart'Ho. Laborater III: )K6618

LIrnt :, ~O: Iui! ia] Cali brati en'Elie: 12/22/88

I fimmo- Pf ,for S .i's -raindwl X Piffjor [CC s

-.pollRF Rf F IBM .ttC SPC
............ 7. -- - - -...-- - - -- - -- - -

?-fluorl),no1 . 1.44508 .94143 1.89
(histi'-Chinmi, huLI).,lh, r L. 11 1r.1. (A l O. 0

I.SG25 1.37601 1K'63
P henO1- ,i5 r1 ? 5i"2 1 J o53 52 '9.21

8nihp .49310 1.249417 10.19
2-fl:)ircp!~no] 1.35193 1.1795 12.7

I >3-[jelhrohmi p c nn.1 17 1.36899 5.6
i-,4.-hcrobn'ete 1,46835 1.48710 i.2a

8e.W, Ch!ori.e
nz ,i .9~cohI, .iO30 .3073! 15.22

L- .,,lrcber. ,, I.59406-1.2824 1.13

2-0eiiI!phnl 1.51111 1.01947' 32.53
3-6-4.-fl~lhnoi 1.02617 S,4S4 46.83 (nnc.1"60. 00)
h-.cIooispr )F i.9er . 2.9M 11.0

SH-ii rvse~0i-n-Propy1l.ine 1, 743A- 1, 47753 15.21 "

:. HAa:hloroNhne .6980I ,592,' IS.0P

IIihrt.och oroprlpanne
,I I iro!'np ,755 .6 .65950 12.69

1 h.'rct!r en- .5,, .42669 24.91
2-NiIropIf, l .30M .2 2474, 19.091

-; Iopho~n, 1.159,89 .79318 311.6?
h i, 3 tho..) -ietane .77233 .51152 33.43

2,4-Bine Ih,)phtno1 .31600 .37653 19.15

Gen:loc .cid .39?3 .23101 41.91
2,-Cichor, phens! .X8395 .16009 1.93
12,4 Ir] ch!vrob-:fene .3 6 .35953 5.0
H ,ht e;.e 1.06107 .99,15 5.93
i -i mhn .393R. ,3550j 9.59
(hcro-3-,tlphenoi ,t720 9 19..19669 .22350 13.6

2- --e- - -- --ph--en .713.0 ..6 . ..1 11.8 -

Pr Vesponne Factor frcm dily standard file at 80,00 tg/L

fF - &eraoe Response ractor iron Initial'Calibration rorn U

ITI f I - I Diffte'ce fron origi !-auerage or curve

M - Calil at- n.Ceck (wpouds (*) SPMC - Syte, Perfcrna.c-e ChecL Conpounds ('i)

fomrt U11 Page I of 3



wniihijin ralibeatiom heci

HSL Conpounhl5j

(uniracfor: Time: 1:21

fo,)Ira.ci'.1: Laboratory J0: >[6610 '"

n.trn"10: Initial Calibration NR1 : 1212/8,

- SOil UtcCCC is h

C -4O~Iri £ Rr 1Oiff ICCC SPCC

2e~ioorV. c+. ntadi'n. "33I.7 .iI~i2 5? 92
3115 A 7 . 3 32? .

2-a'Jorohitpeni' I.16908 1.28989 10.33

1.21,33- 1.1276 -?.06-
2-t !zih'i:n. ,2020 .506,20 38.01

0ihy ak' 1437376 1.11398 3.31
2-. tiroto I ufq .379A4 .33v87 11.084
t..,,, 1.668,1 ,,0812 3.59

3li t~nhirF.9360 .51627 42.23
.'.',-C . O e ' .IJ 7 3 1 7 .1 3 5 1 8 2 1 .9 1 *

llc~nphlh~.. 1IA 91"I.12262 1. OF. "

DA-epf uai .7 10211, 61V 3.88
2, 4-0f- rDtouv!% A1224.275H 33.26!

.lh.171 .2150 17.7 1
.. 1.208,1 1.203S5 .A7

(l~thv[,L ;lt 1.3M?. 1.31717 2,25

4.rlor , ,.pher,,.2ther ,- 5689 .63
4-(0rca.n!i .M229 .32120 24.06

,.- .19798 .2933 25.94
1 *f-)| h.n': y~idra :irn

s f~i:f - -

F .--!'- -

lLp~*8if.," - -

tro J i fie .41328 .AM M379 7.3,
4. j.'i n I'ol& thvI phc=ol .11506 - -!

1.-8rrophen, I-pheal ether , 24.57 .26571 8.67
.e)arhirob..ene ,"905 .33127 1266Penfacthl=orpel, o .14S . .15296 6.7.9*

. ........ ......... - -- - -..... .. ... -------.. .----- - . ....--

FIF - Response Factor fram daily standard file at G0.00 ng/L

,( - Rverage Oewponse Factor from Initial Calibration ror U!

1[)u f. X Difference fron original average or' cu rie

CC - falbrMion Check Compound3 (s) SPCC - Syste Ferfornance Check forpounds (WI

form II Page Z of 3 I



-Continuing Calibration Check'L I HSL Comipounds

a30.4 Calibration Date: 01113/89

U, Contractor: Tine:-1:21

to,,tract Pa: Lboiator,. ID:- )[661-

I 1n r,nt-I: Initial-Calibration Date-12!2Z/88

, I1snin 'RF-ioi SPCis haxim,-I iff-for CCi

Phr.an'hr e61. nqso 1.00410 S,.9
.nthrecene 1.20761'1.0(668 10.83
. .i-n-utvlphtI:late 1.7134.-1.50091 12.40
i,4' Dibraiobiph=., 1- -

Fluor~1hene 1.27407 1,08616 14.75~iddch-' [~od. - - -

Cnd ,Iiifar, I- - -

t 0ieldri;,- - -

ndoulfan 11
(nldrin At1ehf.y - -

C[A.osulfar SuIfate
Di ,ut(,.,cil.: e:;nt e - -

8e=n:idi( .15204 .01118 927.6

Pyrene 1.60282 1.3259 13.74
el.',envi-d'd4 1.09290 1.0?093 2.00

Dut~ylbe,:;,Iphth~ e 1.10739 .87217 21.21
3,3'-ichlord!hz!idine .21405 .1232 12.31,
hr,' 1.0834? 1.02019 5.84

V D oa~nth,'ace'e 1.0612 .91003 13.01
b~ss2-[thylItuv1)Pbth~lae 1. 2582 1.01232 19..32

2.80651 2,50250 10.83 a
Benzo(a)PVrer! 1.21831 1.25S50 3,30 *
Btn,.(b41lruranthene 1.01975 1.20120 18.09

~deno(1,2,3-cd)P$,y'ene .916c. .91825 3.
ibe.)(a ,hthracene .81 3313 .7610D M6.2

Ben"o'.'0flu-rarithe.' 1.595S8 1.026,51 HAS

Benzo.g,h,i~feri hne .80070 .91011 13.66

fF - Response radter from daily standard tilt. at 80.00 mo/L

FF - Puvrage Response ractor fi-n Initial Calibration form UI

Xiiff - A. Difference fran criginal avtrage or curve

( CC alib,'ation Check Ooopounds (*) SPCC - Systm Performance Check Conpounds (P,)

Fore LIl Page 3d o 3



WATER SEMIVOLATILE SURROGATE RECOVERY / v
Lab Name: Job No.: .13

Client: Project:
Attn:
Address: Leve l-(low/med):

EPA Si S2 S3 S4 S5 S6 OTHER TOT.

Sample No. (NBZ)# (FBP) # (THP)# (PHL)# (2FP) # (TBP)# OU
_ _ _ I _ _ _ I , -_ _.... . _ _ _ _ _ I _ _

-i I
P~ 3 7;i

QC LIMITS
Si (NBZ) = Nitrobenzene-d5 (35-114)
S2 (FBP) - 2-Fluorobiphenyl (43-116)
S3 (TPH) - Terphenyl-d14 (33-141)
S4 (PHL) - Phenol-d5 (10-94)
S5 (2FP) - 2-Fluorophenol (21-100)
S6 (TBP) = 2,4,6-Tribromophenol (10-123)

# Column to be used to flag recovery values with an asterisk
* Values outside of contract required QC limits
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SFMTUnOATT1 F tN#FrNA[ .TANnARftARF .A SI1MMAR

I ah NJare: FnoieP.(., n6 ii _.n_._ nnrA_-_:

i~. Th~n ____C~si-Nn.: _ __SAS No.: N___~i 'o.:___-

I f,: : ie l )'- .glA rl ,,rrl : > R i R Da . -. A n A 1 ' d : I 1 t / l

[ -T.i TD "ir. A'nA ly -a : I,:A 1

TS - .(-fCrp "S . " 1 P.-;(ATT

ARFA- :t RT APFA ff-F RT ARFA n: RT
*- - -.- - - - = %=.....- - - - - - - -;: - - - - - -

,. . -.Ti t1kiR5t4.:: 7.1 R1 I 3RqS q. I1 1. 071 @ I q0,. 4 :

, , I ITlT 20170S. 1 1- 7!93p. 1 402Z-.v

LOUIE, L.ITiTI 50427. . 167984. I 100S .,
I--- - - - - - - - - - -&- - - - - - - - - - - -

SAMPLE I It
NO}. I I

.. .... ....- I- - - I =. ... I: ==-==- - --== . .. . .. . ..

.... ..-,, REXI 96933. 1 7.551 31781G. I O.s9: 184046. 16.351
O 2 .-".N,', P G S I 72683. I 7.561 334135. I I1. 1 I6,7 . 4
0:8LAWI PG..I 7 71299. 1 7.591 262559. 11.071 182695. 16.40!

'0-3. 2,,9 RE I 8t29'. I 7.57' .3 1 . I 1 .10' 1 E7 S. 3 1 40
0.,, Cz66 REXi 61597. 1 7.GOI 2637S]I. 1 .091 1899. 11640,

0. 0 1C;' ̂ , i 7 REXI 80519. 1 7.581 335870. 1 11.111 12989. 1 1G.36:
R@;@.2;31? REXI 58346. I 7.631 233979. 1 i1.08: IVSS91. 16.381

0 j 'Z 1"122' 3 REXI 64381. 1 7.611 293347. 11.181 153935. 1 41
0', E , S _, 9 3 REX! '83571. 1 7.571 311356. 1 1.041 229617. 1 .36
1018" 92340 REXI 115825. 1 7.S1 358131. I 11.011 234575. 1 16.371
I I I S.F 0 223I REXI 113678. ! 7.S4' 329682 1 0.991 231122. I 16.36.
I 2 r, Sd REX! 12445. 1 7.531 387633. 1 10.99 268,62. 10.39!

IiI I I I I

I13. I I f I nternal i area.

of i I a

1._. 1 of I
!9I __ _ _ _ _ _I __ _ _ ___ _ _ _ _ _ _ _ _ _

R I I I I I
": _ _IISI( I 1, -Iho ob n em d UP E Llll = 1 I,191 ___ ___ ____ _ _ ___ __ __ _ ___ __ _______I2________PT)____ =I __hhane.dB i" _ n__ -rna_ I _ ndarar-_

I I F RH VI SU I Ii 8 IR

• I___I_______I_____I_______ ____ ____I____



DC LI
SENIVOLATILE ITIERNAL STANDARQ AREA SUMMRY

L61a. Nahe:Egineerinc Science Contract; -

Lab code: ESOI C&se"'No,. SAS No.: SOG No.:

Leb Fkile Ib (Standard): >E666 CDate Analyzed: 1/13/69

Iiwtr,,..,,, in: '70 2 Time AnaJyzed: 14:2i LI

-I!, 4.PHN,) I: S(CY IS3(PRY)
SL AREA RT AREA 4I RT AREA t, RT

I 2,. .*4 i2-]2WHOUR S TOI 309377,. 1 20.99,1 215988, . 29.341 137071 .10

1 UPPER LIMIT: 6:18754. 1 1 431976. I 274142.1
I- - - - 2.. - - I= I ... I -' I.-- ......... - - -= = : : := := =: == ":: .. . -= = .............

LOWER LIMIT- 154689. 107994. I i 68535. :
I,=  ' . '-. . . I : : =. . . .

SEPAISAMPLE I I
NO. 2 2 I

0116809255 3 REX! 265983 1 20.96,1 177952. 1 29.30: 8688A. 34.05.
0L-1Bf: I B,1 272S22. 21.04 177474: 1 29. 42 '  7004. 34.19
.031BLANN -PG;I 61 277645. 121.0G1 177940. 1 2.S3. 43 8287. 834.18
041 CF2186 REXI 28084. 1 21.0S1 173239-. 1 29.411 117894. 1 34.181
OS,8.866e6 REX 301994. 21.071 -220006. 29;411 123491. 1 34.181

9G$?. 228i7 REX, 296526. 20.99 206. [58 29.401 1090. 1 34.19
07LB092717 REXI 274982. 21.031 224409. 129,39: 161587. 34.111
o 1e10R723 REXI1 258199. 21.081 189240. 1 29.451 123376. 34.211
09188092293 REX] 377565. 1 20.971 304260. 1 29,341 168892. 1 34.031
10!8'092340 REXI 366515. 20.97-1 262198. 1 29.331 124767. 1 34.081

1186052341 REXI 370875. 1 20.97: 316592. 1 29.3G1 79390. 1 34.03
1218 02554 REX; 414010. 1 20.981 322450. 1 29.32: 171226. 34.07:
11 1

41 I

! I 2
_________I __I_______

1 II I2 I

2 1I .... ... . , __

22II II

IS4 (PHN) =F Phenanthrene-dlO 'UPPER 'LIM'IT =+ 1001v
ISS (CRY,) = Chrysene-di2 of internal stansard area.16 (PRY) = 2erylene-d2 LOWER LMIT =* - 50Y.

of internal slandard area.

Column used to flag internal standard area values with an asterisk

P2 e I of I

I26 FORM VIII SV-2 187 Rev.
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' VOLATILE ORGANICS INITIAL CALIBRATION DATA.Ll
LabName: _ENGINEER-ING SCIENCE _ __ Contr act:_

Lab Code: . Case No.: SAS Np..: SDG No.-:

Instrumeht ID. iVOCOL__ Calzibratibh Date(s): 9/14/88__

I LAB FILE -ID: -RRF1O=T7, 84 RRF20=- 781 -85
RRF 50=_9, -86 - RRF100=_80, 87. RRF200-_81, 88

COMPOUND RRFIO RRF20 RRF3O-RRF100 RRF200 RRF %s

Benzyl chlori-de_ 5.21 4. 65 5.19 4.05 3.7) 4.5 .. 1..82
bis (--choroethoxy)

imethane _'. 09 0.1-2 0. 12 0. 14 0. 1-2 0. 12 15. 1-6
-bis (2"choroi sopropyl

ether 0:09 -0.1 2 0..12 0.14 0.12 0.12 15. 1
Bromobenzene 3.10 3.02 3.45 2.95 2.87 3. 08 7.30
Bromodicbloromethane 5.26' 4. 87 4.57 4.24 3.91 4.571 i. 52
Bromo-F=orm 3.35 2.40 .3.36 3.28 3.25 3.13 131
Bromomethane (.70 (.64 0.28 (:.29 0.25 0.43 50.65
Carbon tetrachloride 4.97 5.28 4.84 4.37 4..15 4.72 9.70
Chl oroacetaldehyde (0. :7 0.08 o. (X38 0.07 0. 05 C). 07 17. 50

- Chlorobenzene .- _ 1.42 1.41 1 .3O 1.27 1.20 1.33 7 20
" Chl or-o=.thane _ _ 1.10 1.)8 0.63 0.55 0.29 0.73 48.21l

Chiord orm - 4.14 4.52 4.18 3.68 3.44 3.99 10.83
1-Chorohetane 0.80 0.80 0.94 (3.79 0. 79 03.82 7.89
2-Ch.oroethyl vinyl ether_ 0.09 Q.12 (0. 12 (. 14 0. 12 0. 12 15. i6
Chioromethane 2.. i' 1.21 2.21 1.76 1.90 1.84 21.34
Chloromethyl methyl ether- 0.02 0.0(:2 o. (3 0.02 0. 03 0. 02 22.82

o_,m_. pChlorotoluenes 3.660 3.45 3.67 3. 10 2.87 3.34 10. 2

Di bromochl oromethane 4.49 3.80 4.47 4.32 4. (0(0 4.22 7.23
Dibromoitethane 2.95 2.94 3.42 2.95 .3 .. 06 6.72
1.2 Dichlorabenzene 2.30 2.09 2.13 1.94 1.72 2. 01. C,.7(

S 1,3_. DichI or'obenzene -1.83 1. 83 1. 8( 1. 70 1.62 1.75 5. 10
1,4_Dichlorobenzene 1.84 1.83 1.75 1.61 1.49 1.7 8.95
Di chI,'odiiuormethane 0.59 c0.77 0.44 0.42 0.49 0.54 26.46

,.Dichloroethane 3.21 3.01 2.65 2.39 2 .22 2. 70 15.33
i,2Dich]oroethane 3.89 3.41 3.39 3. 01 2.7 4 3.29 1.-28

S 1,lDichlor-oethylene_ 1.75 1.73 1.71 1.58 1.41 1.64 8.62
tr-ans 1_,2 dichloroethylene 3.13 3.04 2.63 2.41 2. 22 2. 69 14.57
Dichloromethane 4.0(0 4.64 2.40 2.09 1.77 2.98 42.29
1,2_Dichloropropane 3.41 3.3o 3.(2 2.74 2.59 3. 01 11.62
1,3_Dichloropropylene 0.48 (.47 0.54 0.45 0.43 0.47 8.77

S i,1,2,2Tetrachloroethane_ 4.24 2.69 3.48 3.32 3.16 3.38 16.7A
1,I,1.2_Tetrachloroethane 5.32 4.93 5.25 4.40 4.25 4.83 10.() 8

[1 Tetrachloroethylene__ 5.38 4.96 4.53 4.12 3.78 4.55 14.(5
1i,1_Trich-loroethane__ 2.63 2.91 2.79 2.53 2.41 2.65 7.55
1,1,2 Trichloroethane 3.91 5.38 5.19 3.91 3. 69 4. 42 18.14
Trichioroethylene 4.34 4.29 3.91 3.62 3.34 3.90 1. 0.98

- Trichlorofl'uormethane 1.04 0.94 0.86 C). 8(0 (.74 C:. 88 13.10)
Tr'i .Ihi oropr'oane__ 3.10 3. 02 3.45 2.95 2.87 3.08 7.3(0
Vinyl c:hloride' 2. 11 1.21 2.21 1.76 1.90 1.811
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YOLATILE "')RGANICS INI:TIAL CALIBRATON; DATA

LabName'ENGINEERING SCIENCE Contract-:,_ _ _ _

Lab Code:- . Case No.: ..... . SAS No.: ..... SDG No.:

Instrument ID.:VOCOL______ Ca libration Date,(s):9/f4/88:__ _

LAB FILE ID: RRF 1-6 77- RRF 20 78 -RRF 50=.______, RRFt100=__8 . RRF200=..81t

COMPOUND- RRF1O RRF20 RRFS0 RRFIO0 RRF200 RRF %RSD

Benzene 5.45 4.67 4.17 3.65 6.72 4.93 24.33
Chl orobenzene 5.27 5.04 4.72 4.24 3.99 4.65 11.51
1,2 DichIorobenzene" 8.34 4.30 3.87 3.43 3.23 4.64 45.57
1,3_Dichlor-obenzene 4.30 4.18 4.15 3.76 3.58 3.99 7.74
1,4_Dichlorobenzene ' 3.47 3,.30 3.31 31.04 2.89 3.20 7.31
Ethyl Benzene 3'.31" 3.22 3.03 2.76 2.60 2.98 10.09
Toluene- 4.14 3.73 3".59 3.23 3.03 3.54 12.21l
X,; I enes_ 10.-88 10.42 10. .10 9.17 8.76 9.87 8.95
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Ii

VOLATILE ORGANICS INITIAL CALIBRATION DATA

LabNafme:___ ______ Contract:.__ _

Lab Code:______ Case No.:_____ SAS No.: -SOB No.:____

Instrument ID.: __ _ 'Calibration- Date(s):___jqk

LAB, FILE I1D: RRF =-13 RRF20=.I
:RRF SO= RRF@=lj. RRF0 vI

COMP OUND RRFI@ RRF20 RRF SO RRF100 RRF200 RRF RSDI
Be0"73,l chlorid q-3 o.3 .321 o-~oo :

Ibzy chlorid __,.___ 
___

bis 1-2-chioroethoky ~ ~ ~ o
met hane- _ _ _ _ _ C O 3 _ __ _ _ _ _ _ _ _ _ _ _ _

bis (2-chloroi.spropyl F
o. - C21 Io~O~d ~ ~ ~ 6 c

Bromobei'zene L~2 Ii 1.0 nj..! 0 (3
Brom6dichlorom-ethane____L~ ~ __ 3& J__________" 0~~
Brorof or_______ IT o* J~I 79Tji .
Brorqom'ethane 0 ./3F.3 ZO 0- (0~ 60c ___

Carbon tetrachloride- :z9 I2 £3 ji ___

Chloroacetadehyde.___b~O ]-6-o1 ae0CI Ie.o5bo.'':c4
Chiorobenzene_____ H~~ -~~ I*5 3 6 :' 4 .~....~1
Chioroethane-_ __----Z, aI2 S o. o 5
Chloroform 15.5 1 ' ' 7. 4/ /.-L2.00
1 -C hor oh~ex ane_ - 6 -'94 11-0-' 0:6 , p. 6.32-I 1 '~I.
Z-Chioroethyl vinyl ether_0 03' 0oc 0 CS ct C;4 i 0 &c G 'rYc
Chioromethane___ TI1T 0ORN __ J.. 11 Q10C
Chioromethyl methyl ether_.I02 1 OC2 0 Ls.LLJ.J9clI
o,m m & p...Chlorotoluenes I..._ V- 1- 113- 10 ; . ... 1 c

Dibromomethane-... ___ ___ 111

1,2_ichlorobenzene cy .q s~I~'~Ii51..J2

1,4Dichlorobenzene__ 1~2Li 3. q.J.L 0 1,9 1 .

Dichlorodifluormethane io-5 6H -o 56 I5~I 7 1
1,1 _Dichioroethane_ q ~Oj
I ,2..Dichloroetharie______, '5 1

r 1 1 _Dichioroethylene 1..1 .. I .L 2CII
transi ,Zdichloroethylenel 31 Ij 1* 3__ '1 0
Dichloromethane 6_____-0: 41: .~ 14. &.C~ r)g.
1,2...Dichloropropane.__ c -9 L L{.*A 0 Ll I...0I
1.3_Dichioropropylene q0 I '' /.:jj . 1'.L.......
1 1 ,,2Tetrachloroethane'1 2a 7'z7- 1~e

11 1,,Zetrachloroethane_1 41' .CA ..1.01 3~...: T. 4/ 10
Tetrachloroethylene_____ 15 -a 11L.~ 1 1 ~?~LI 2~
1,1,1 Trichloroethane _ ' 3-& 1 .2.0 I~1 ,j __

Trichloroethylene. 5;! IIZ 3 3.7 ) T3J.J22 0 7IR
Trichlorofluormethane 12 -11. S7,... I 2 /.?2 ~
Trichloropropane_____ IF~ /.9 2.2. 6.g...
Vinyl chloride 1-Z /,a 0,J i~i . L2 JS2L~~



file:, 8020CIHL
,lOct 88 Ifcc

VOLATILE RANC NITIAL CALIBRATION DATA

L~S~are:______________________ Con-laCt:_________

Lab Code: . C-Nb -- A..N._____ OGt4. ___

Iiitr~eftID~ChRp T-4i< *can br'atiofitat e( s):

LAB, ILE "ID: R_______

RR S= . RF 6i ~ RRFZ0 I

CtPUDRRF I' RRFZO RF '50 RRF100 RRFZ00 -RRFRS

I~~ 
Z4I

VI 'a a a o.b~hzI
1,3Chlb- 6be ze r7.<4 38 ____ ___

41 3_Oichloroelzsfe ay/-'I95~ ,~Ib~I3 j
-3. 

-s ' 
- .

1

- -b- 
-

xyl.aries m
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RESEARCH AND DEVELOPMENtF LABORATORY--
... ... 600 BANCROFT WAY 9

ENGINEERING-SCIENCE INC. (415)841-7353

Job. No.: ORO 0 1

V Work Order No.: 104 1

Client: ES oak Ridge
Attention: Bill Haydeiy
Addres:1 710 S. Iriliois Avenue

Suite F-103V Oak Ridge, Tn. 37-83-0

Project: Duluth ANGB

-Attached are the analytical reports for the water sample(s) received
by this laboratory on 9-26-88.

Sample Preparation Data

Laboratory Client Date Date* Date Date*[ Sample No. Sample ID Test collected extracted analyzed 2nd col.
88092694 DANGB-BG-SL-'SWl 418-1 9-24-88 10-10-88 10-11-88
88092694 DANGB-BG-SL1-SWI 8010 9-24-88 9-28-88
88092694 DANGB-BG-SL1-SW1 8020 9-24-88 9-28-88
88092694 DANGB-BG-SL1-SWi 8080 9-24-88 9-29-88 10-24-88
88092694 DANGB-BG-SLI-SWl 8270 9-24-88 9-30-88 11-09-88
88092695 DANGB-BG-SL2-SWl AS-F 9-24-88 10-16-88
88092695 DANGB-BG-SL2-SWl BA-I 9-24-88 10-13-88
88092695 DANGB-BG-SL2-SWl CD-F 9-24-88 10-26-88
88092695 DANGB-BG"SL2-SWI CR-F 9-24-88 10-19-88
88092695- DANGB-BG-SL2-SwI HG-C 9-24-88 10-22-88
88092695 DANGB-BG-SL2-SWl PB-F 9-24-88 10 -24-88
88092695 DANGB-BG-SL2-SWl 418.1 9-24-88 10-10-88 10-11-88I 88092695 DANGB-BG-SL2-SW1 8010 9-24-88 9-28-88 10-03-88
88092695 DANGB-BG-SL2-SWl 8020 9-24-88 9-28-88
88092695 DANGB-BG-SL2-SWl 8080 9-24-88 9-29-88 10-24-88
88092695 DANGB-BG-SL2-SWI 8270 9-24-88 9-30-88 11-09-88
88092696 DANGB-BG-SL3-SWl 8010 9-24-88 9-29-88 9-28-88
88092696 DANGB-BG-SL3-SWl 8020 9-24-88 9-29-88 9-28-88
88092696 DANGB-BG-SL3-SWl 8080 9-24-88 9-29-88 10-24-88
88092697 DANGB-TBL2 8010 9-24-88 9-28-88 9-29-88
88092697 DANGB-TBI2 8020 9-24-88 9-28-88
88092698 DANGB-FB16 8010 9-24-88 9-29-88 10-03-88
88092698 DANGB-FB16 8020 9-24-88 9-29-88

* If applicable

89-DULU0355 1 CL-FRM01
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DETECTION LIMITS-
ENWIRONMENAL QUALITY PARAMETERS-
SAMPLE NO(S).: 88092694-88092695

-Parzimeter . Detection Limits

418.1 Petroleum Hydrocarbons 1 mg!L

!I

'I

The method detection limits listed are based upon the EPA method listed. Dilution
or other deviations from the normal procedures, required due to characteristics of
a sample, will influence these values'. These changes are described in the report
narrative *if applicable.

vi
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'ENGINEERING-SCIENCE 'IN C. PAGE 1

[1 12/12/88

ANALYSIS REPORT

LORK-:ORDER NUMBER: 10641

!iOB :NUMBER ZBO0oooo4kO APPR0VE.D BY

-WORK-,ORDER DATE* i-09/26/88 . Lab Supervisor

kEPORt DATA; CLIENT' DATA:

ESOAK, RIDGE/DULUTH ANGB ESOAK RIDGE/DULUTHANGB6-. 134)-

710 S. ILLINOISAVE. STE. S103 710;S. ILLINOIS-AVE. STE- S103,

OAK RIDGE, TN. 37830 OAK RIDGE, TN- 37830

ILLHAYDENW

OF-REPORT COPIES: 1,

I CONTRACT-/ PO-# :. ORO01

CONTACT :-BILL HAYDEN

(65)m481-3020

L ASK: 2, UNITS:-mg/L

DANGB-BG-SL2-

FSwi
TEST COMPOUND 88092695

ACID DIG FLAME NA

,%CID DIG FURNACE NA

ARSENIC <0.01

* BARIUM <0.2

,-ADMIUM <0.005

-HROMIUM <0.01

MERCURY <.0002fEAD <0.005

ND Not Detected

W



,ENGINEERINg-SCIENCE INC. PAGE 2 -
12/12/88 -1

-ANALYSIS REPORT;

)RK-ORDEiR NUMBER:-- -1041i_
JB'NUMBER - ZBO00000440 APPROVEU BY-

ORK ORDER-DATE :.09/26/88 Lab Supervi'6 r . .

1PORT DATA: CLIENTDATA J
3 OAK RIDGE/DULUTH ANGB, ESOAK RiDGE/DULUTH.ANGBI( '134)

10 S. ILLINOIS AVE. STE._SI03 '710 S. ILLINOIS AVE. STE MSI03

IK RIDGE, TN* 37830, OAK RIDGE, TN 37830

ILL HAYDEN H
-OF REPORT COPIES: 1

3NTRACT /,PO # :0RO6O LI
ONTACT :'BILL HAYDEN

(615)-4817392O

ASK 3, UNITS: mg/L i

DANGB-BG-SL1- DANGB-BG-SL2-

swi swI,
EST COMPOUND 88092694 88092695

18.1 PETROLEUM HYDROCARBONS <1 <1

I D

) - Not Detected
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ENGINEER ING-§CIENCE, INC. 'PAGE.~3
t 12/12/88i,

ANALYSIS -REPORT

KRK ORDER NUMBER: 104V
1B- NUMBER :ZBOOOOOO044O APPROVED-BY _________________

WRK-bRDER, DATE 09/26/88 Lab Suervisor

[JEPORT- DATA:-CINDA:

ES-OAk-RIDGEIDULUTH-ANGB ES-OAK;-RIDGE/DULUTH ANGB ( 134)
710,S. -ILLINOIS A VE. STE. -S103 710-'. ILL INOIS:AVE. STE. S103,

[,iAK RIDGE, TN '37830. OAK RIDGE, TN..37830

ILL 'HAYDEN

[I 0F REPORT 
COPIES: 1

L.ONTRACT / P0 # :ORO01
CONTACT : BILL HAYDENf (615)-481-3920

eASK: 4, UNITS: Ug/L, GROUP 8010

IDANGB BG-SL1- DANGB-BG-SL2- DANGB-BG-S13- DANGB-TB-12 DANGB-FB-16
swi swi swi

TEST COMPOUND 88092694 88092695 88092696 88092697 88092698

I ENZYL CHLORIDE ND NO ND NO ND
tIS (2-CHLOROETHOXY)METHANE ND ND NO ND ND

BIS (2-CHLOROISOPROPYL)ETHER ND NO ND ND ND
'ROt1OBENZENE ND NO ND ND ND

;ROM-OICHLOROCMETHANE ND ND ND ND ND
.JROMOFORM - ND ND ND 26 ND
BRONOETHANE ND ND NO ND ND
i ARBON TETRACHLORIDE ND ND ND NO ND

XHORACETALDEHYDE NO ND ND ND ND
CHLORAL ND ND ND NO ND
CHLOROBENZENE ND ND ND ND NO

,HLOROETHANE ND ND ND NO ND
HLOROFORM ND ND ND NO 4.28

1-CHLOROHEXANE NO NO ND ND NO
z)-CHLOROETHYL VINYL ETHER ND ND ND ND ND
tH LOROt4ETHANE ND NO ND ND ND
.HLOROMETHYL METHYL ETHER ND ND ND ND ND
CHLOROTOLUENE ND ND ND NO) ND
I IBROMOCHIOROMETHANE ND 0D ND 4.7 ND
)IBROMOMETHANE ND ND ND ND ND
i,2-DICHLOROBENZENE ND ND ND ND ND
i,3-DICHLOROBENZENE ND ND NO ND ND
1,4-DICHLOROBENZENE ND ND ND ND ND
)ICHLORODIFLUOROMETHANE ND ND ND ND ND
1,1-DICHLOROETHANE NO ND NO ND ND
-1, 2-DICHLOROETHANE ND ND ND ND ND
i,1-DICHLOROETHYLENE ND ND ND ND ND

-iRANS-1,2-DICHLOROETHYLENE ND ND ND ND NO
DICHLOROMETHANE ND ND 6.9B 0.84s 2.311
1,2-DICHLOROPROPANE NO ND NO ND ND

ND - Not Detected
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ENGINEERING-SCIENCE INC. ~PAGE 4
12/12/88

ANALYSIS REPORT FOR WORK ORDER NUMBER- 1041

DANGB-BG-SL1- DANGB-BG-SL2- 'DANGB-8G-§L,3- DANGB-TB-12 DANGB-FB-16 L
swi swi S sWI.-

~ST. OMPOND68092694 88092695 88092696 88092697 8029

-----------------------. :------------- ------ --------- --------------- --------------- -------------

.3-DICHLORopRPYLENE ND ND ND ND, NDO
1 ,2,-ETRACHLOROETHANE ND ND ND- -ND- ND
1,1,2-TETRACHLOROETHANE ND- hD ND ND MD

-TRACHLOROETHYLENE ND ND ND ND NDOi
.1,1TRICHLOROETHANE ND ND ND ND ND
1,2-TRICHLOROETHANE NO ND ND NO ND
UCHLOROETHYLENE ND ND ND ND ND
11CHLOROFLUOROMETHANE ND ND ND ND ND
116LOROPROPANE NO ND ND ND ND
!NYL CHLORIDE ND ND ND ND ND

Not Detected



4,
ENGINEERING-CIENCE INC. PAGE 5

~Ll 12/12/88,

ANALYSIS 'REPORT

ORK-ORDER NUMBER:, 1041
"UOB NUMBER :ZBOOOOOOO44O APPROVED-BY

WORK ORDER DATE :'09/26/88 Lab Supervisor

LfEPORT DATA: CLIENT DATA:
ESoOAK RIDGE/DULUTH ANGB ES OAK- RIDGE/DULUTH ANGB C 134)'

7-10-S. ILLINOIS AVE; STE. S103 710 S. ILLINOIS AVE. STE. S103-

!AK RIDGE, TN 37830 OAK RIDGE', TN 37830

9 OF REPORT COPIES: 1

* LONTRACT PO : OR01)4132
* CONTACT : BILL-HAYDEN

-ASK: 4, UNITS: ug/L, GROUP 8020

DANGB-BG-SL1- DANGB-BG-SL2- DANGB-BG-SL3- DANGB-TB-12 DANGB-FB-16

swi swi swi

TEST COMPOUND 88092694 88092695 88092696 88092697 88092698

,ENZENE NO ND 18 NON
1HLOROBENZENE ND ND ND ND ND
1,2-DICHLOROBENZENE ND -ND ND ND ND

1 1 3-DICHLOROBENZENE ND ND ND ND NDI 44-DICHLOROBENZENE ND ND NDO ND ND
.THYL BENZENE ND N ND ND ND

TOLUENE ND ND 19 ND ND

YLENES ND ND ND ND ND

NO - Not Detected

3~39



ENGINEERING-SCIENCE INC. -PAGE 6

12/12/88

ANALYSIS REPORT

)RK-ORDER NUMBER: 1041

)B NUMBER : ZBO000000440 APPROVEDBY ,

)RK ORDER DATE : 09/26/88' Lab Suiervisdr

10ORT DATA: CLIENT DATA:

OAK RIDGE/DULUTH ANGB ES OAK RIDGE/DULUTH ANGB ( 134)

iO S. ILLINOI AVE. -STE. 'S103 710.S. ILLINOIS AVE. STE. S103

iK RIDGE, TN 37830 OAK RIDGE, TN 37830

:LL HAYDEN

OF REPORT COPIES: 1

)NTRACT / PO # : OROO

INTACT : BILL HAYDEN

(615)-481-3920 ' I
ASK: 4, UNITS: ug/L, GROUP 8080

DANGB-BG-SL1- DANGB-BG-SL2- DANGB-BG-SL3-
swi 5141 541

.ST COMPOUND 88092694 '88092695 88092696

.DRIN ND ND ND

.PHA-BHC ND ND ND
:TA-BHC ND. ND ND
.LTA-BHC ND ND ND

AMMA-BHC ND ND ND

ILORDANE ND ND ND
,41-DDD ND ND ND

,4-DDE ND ND ND

.41-DDT ND ND ND
,ELDRIN ND ND ND
:DOSULFAN I ND ND ND

IDOSULFAN IT ND ND ND

IDOSULFAN SULFATE ND ND ND

IDRIN ND ND ND
IDRIN ALDEHYDE NA NA NA
:PTACHLOR ND ND ND
.PTACHLOR EPOXIDE ND ND ND
.PONE ND ND ND

.THOXYCHLOR ND ND ND

)XAPHENE ND ND ND
'B-1016 ND ND ND

.B-1221 ND ND ND

'B-1232 ND ND ND

:B-1242 ND ND ND
.B-1248 ND ND ND
:B-1254 ND ND ND

:B-1260 ND ND ND

- Not Detected



ENGINEERING SCIENCE page 1 of 5
Priority Pollutant AnalysistI Base Neutrals - SW 827-0

Matrix: Water

bate Received.: September 26i 1988 Work Order: 10)41
Date Reported: December 9, 1988 Job Number: OR001

LOR: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
Address: 710 S. Illinois Avenue Suite F-103LOak Ridge, Tennessee 37830
Tab Number: 88092694 88092695Lample No.: DANGB BG-SLI-SW1 DANGB-BG-SL2-SW1
1ate Sampled: 09-24-88 09-24-88
Time Sampled: 10:45. 09:15L)ate Extracted: 09-30-88 09-30-88
)ate Analyzed: 11-09-88 11-09-88

ompound Detection" ANALYTICAL RESULTS
I Limits

ug/L ug/L ug/L
3-Dichlorobenzene 10 ND ND

-,3-Dichlorobenizene 10 ND ND

Hexachloroethane 10 ND ND
3is(2-chloroethyl)ether 10 ND ND
t,2-Dichlorobenzene 10 ND ND
N-Nitrosodimethylamine 10 ND ND
9is(2-chloroisopropyl)ether 10 ND ND
4-Nitrosodi-n-propylamine 10 ND ND
flexachlorobutadiene 10 ND ND
1,2,4-Trichlorobenzene 10 ND ND
4itrobenzene 10 ND ND
Isophorone 10 ND ND
Naphthalene 10 ND ND
[is(2-chloroethoxy)methane 10 ND ND
e-Chloronaphthalene 10 ND ND
Hexachlorocyclopentadiene 10 ND ND
Acenaphthylene 10 ND ND
cenaphthene 10 ND ND

Dimethyl phthalate 10 ND ND
2,6-Dinitrotoluene 10 ND ND
SFiuorene 10 ND ND
2,4-Dinitrotoluene 10 ND ND
Diethyl phthalate 10 ND ND
N-Nitrosodiphenylamine 10 ND ND

11 exachlorobenzene 10 ND ND

I B = Compound was detected in the blank.

f4t



Priority Pollutant Analysis page 2 of 5
Base Neutrals - SW 8270

Matrix: Water
(continued)

ate Received: September 26, 1988 Work Order: 1041 i
ate Reported: December 9, 1988 Job Number: OR001

DR: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
idress: 710 S. illinois Avenue Suite F-103

Oak Ridge, Tennessee 37830

ab Number: 88092694 88092695
ample No.: DANGB-BG-SLI-SWI DANGB-BG-SL2-SW1
ate Sampled: 09-24-88 09-24-88
ime Sampled: 10:45 09:15
ate Extracted: 09-30-88 09-30-88
ate Analyzed: 11-09-88 11-09-88

ampound Detection ANALYTICAL.RESULTS
Limits

ug/L ug/L ug/L

nenanthrene 10 ND ND
nthracene 10 ND ND
lbutyi pbthalate 10 ND ND
luoranthene 10 ND ND
-Chlorophenyl phenyl ether 10 ND ND
yrene 10 ND ND
uty! Benzyl phthalate 10 ND ND
is(2-ethylhexyl) phthalate 10 ND ND
arysene 10 ND ND
-Bromophenyl pheyl ether 10 ND ND
enzo(a)anthracene 10 ND ND

i-n-octylphthalate 10 ND ND
enzo(b)fluoranthene 10 ND ND
enzo(k)fluoranthene 10 ND ND
enzidine 60 ND ND
,3'-Dichlorobenzidine 20 ND ND
enzo(a)pyrene 10 ND ND
adeno(1,2,3-cd)pys.one 10 ND ND
ibenzo(a,h)anthracene 10 ND ND
enzo(ghi)perylene 10 ND ND
anzyl Alcohol 20 ND ND

- Compound was detected in the blank.



Priority Pollutant Analysis Page 3 of 5
Base Neutrals - SW 82.70

Matrix: Water
L (continued)

T)ate Received: September -26, 1988 Work Order: 1041
)ate Reported: December 9,, 1988 Job Number: OR001

For: ES:Qak. Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
I ddress:710 S. Illinois Avenue Suite F-103

Oak Ridge, Tennessee 37830

jab Number: 88092694 880 z695
3ample No.: DANGB-BG-SLi-SWi DANGB-BG-SL2-SW1
Date Sampled: 09-24-88 09-24-88
Time Sampled: 10:45 09:15
)ate Extracted: 09-30-88 09-30-88
.iate Analyzed: 11-09-88 11-09-88

ompound Detection Analytical Results
Limits

ug/L ug/L ug/L

icetophenone -- * ND ND
Aniline -- * ND ND
4-Aminobiphenyl -- , ND ND
!-Chloroaniline 20 ND ND
1-Chloronaphthalene -- * ND ND
Dibenzofuran 10 ND ND
D-Dimethylaminoazobenzene -- , ND ND
7,12-Dimethylbenz(a)anthracene -- * ND ND
a-,a-Dimethylphenethylai'-e -- * ND ND
9iphenylamine -- * ND ND
L,2-Diphenylhydrazine -- , ND ND
Ethyl methanesulfonate ND ND
3-Methylcholanthrene -- , ND ND

1 4ethyl methanesulfonate -- , ND ND
2-Methylnaphthalene 10 ND ND
i-Naphthylamine -- , ND ND

1'2-Naphthylamine ND ND
12-Nitroaniline 50 ND ND
3-Nitroaniline 50 ND ND
4-Nitroaniline 50 ND ND
N-Nitroso-di-n-outylamine -- , ND ND
N-Nitrosopiperidinc -- , ND ND
Pentachlorobenzene ND ND
Pentachloronitrobenzene -- , ND ND
Phenacetin -- , ND ND
2-Picoline -- , ND ND
Pronamide --v ND ND
1,2,4,5-Tetrachlorobenzene -- * ND ND

.* EPA has not yet determined detection limits for these compounds.

Compound was detected in the blank.



Priority -Pollutant Atlys~is page 4 of 5
Pesticides and PCBs - SW 8-270

Matrix: Water

£te Received: September .26, 1988 Work Order: 1041
ate Reported: Decembei 9, 1988 Job Number: OR001

DR: ES:Oak Ridge/Duluth ANGB ATTN:Mr. Bill Hayden
idress: 710 S. Illinois Avenue Suite F-1,03

Oak Ridge, Tennessee 37830

ab Number: 88092694 88092695
ample No.: DANGB-BG-SL1-SW1 DANGB-BG-SL2-SWI
ate Sampled: 09-24-88 09-24-88
ime Sampled: 10:'-5 09:15
ate Extracted: 09-30-88 09-30-88
ate Analyzed: 11-09-88 11-09-88

cmpound Detection ANALYTICAL RESULTS
Limits
ug/L ug/L ug/L

ipha-BHC -- , ND ND
amma-BHC * ND ND
eta-BHC 20 ND ND
eptachlor 10 ND ND
elta-BHC 15 ND ND
idrin 10 ND ND
eptachlor epoxide 10 ND ND
ndosulfan I -- * ND ND
ieldrin 15 ND ND
,4'-DDE 30 ND ND
ndrin -- , ND ND
ndosulfan II -- * ND ND
,4'-DDD 15 ND ND
,4'-DDT 25 ND ND
ndosulfan Sulfate 30 ND ND
ndrin aldehyde -- , ND ND
ndrin Ketone -- , ND ND
flordane 60 ND ND
ethoxychlor -- , ND ND
oxaphene 60 ND ND
roclor-1016 60 ND ND
roclor-1221 60 ND ND
roclor-1232 60 ND ND
roclor-1242 60 ND ND
roclor-1248 60 ND ND
roclor-1254 60 ND ND
roclor-1260 60 ND ND

EPA has not yet determined detection limits for chese compounds.

- Compound was detected in the blank.

344



Priority Pollutant Analysis .page 5 6f 5
Acid Extractables SW 8220

Matrix. Water

D ate Received:- September 26, 1988 Work Order: 1041
')ate Reported: December 9, 1988 Job Number: OR001

FO2: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
' ddress:710 S. Illinois Avenue Suite F-i03

Oak Ridge, Tennessee 37830

I.ab Number: 88092694 88092695
Sample No.: I)ANGB-BG-SLI-SWI DANGB-BG-SL2-SW1
Date Sampled: 09-24-88 09-24-88
Time Sampled: 10:45 09:15
bate Extracted: 09-30-88 09-30-88
Date Analyzed: 11-09-88 11-09-88

I Compound Detection ANALYTICAL RESULTS
Limits
ug/L ug/L ug/L

2-Choropheno- 0 ND ND
2- Nitrophenol 10 ND ND

Phenol 10 ND ND
2,4-Dimethylphenol 10 ND ND
2,4-Dichlorophenol 10 ND ND
2,4,6-Trichlorophenol 10 ND ND
4-Chlor.o-3-methylphenol 20 ND ND
2,4-Dinitrophenol 50 ND ND
2,6-Dichlorophenol -- * ND ND
2-Methyl-4,6-Dinitrophenol 50 ND ND
Pentachlorophenol 50 ND ND
4-Nitrophenol 50 ND ND
Benzoic Acid 50 ND ND
.2-Methylphenol 10 ND ND
3- & 4-Methylphenol 10 ND ND
S,3,4,6-Tetrachlorophenol -- * ND ND

2,4,5-Trichlorophenol 10 ND ND

' < !

Analyst Laboratory Supervisor'I
x EPA has not yet determined detection limits for these compounds.

B Compound was detected in the blank.

NOTE: Samples are discarded. 30 days after results are reported unless
other arrangements are made. Hazardous samples will be returned
to client or disposed of at client expense.
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~i

CASE NARRATIVE
fQUALITY CONTROL RESULTS- SUMMARY
SAMPLE No(S").: 8892694-88092698

WoRk ORDER NO.; 1041 L

[I
L

il
These water samples were received at the ES Berkeley Laboratory
on 9-26-88. They were received cold and intact.

I
I

88-A1DULU356 CN-RMOI



SEMIVOLATILE ORGAI.TCS A:,ALYSIS DATA SHEET
TENTATIVEL) - IDENTIFIED- COMPOUNDS ~PW

Lab Name: 7'"Contract: _ _

Lab Code: Case No.: SAS No. SDG No.:

M4atri'x.: (.soii/water), I; Lab Sample ID: g o

S-ample 'wt/vol: (g/mL) Lab File ID: ____/ __

Level: (low/med.) __ Date R~ceived:

L % Moisture: not dec. dec. Date Extracted: -_ __

xExtraction: (SepF/Cont/Sonc) Date Analyzed: /-

GPC Cieanup: (Y/N) pH: Dilution Factor:

t CONCENTRUATION UNITS%.
Number TICs .found: (ug/L or ug/Kg) _ K

CAS NUMBER 3-3 COMPOUND NAME RT EST. CONC. Q

I3.
I4.

6.
I7.

8.

i 10.

12.
I, 13.! _.14. ___

15. "

I 16.

! 17.
18.

i 19.

21.
,- 22.
I .2 3 .

24 .2
25.

i 26.
I. 27.

28.
!! 29.
i* 30.

I ' __ FO_4 I SV-TC _10/_ 6

349.,



'SEMIVOLATILE ORGANICS ANAkLYSIS DA-,A S-:-i... _ _

TENTATIVELY IDENTFIED COMPOUNDS C 4;I
Ldb 'Naihe: fr Contractt:______ _______

La b , Cod: "___ _ No.. /b, f I SAS, No.: SDG No.:

soMatlrix'" (.,:6ii/water-) Lab Sample ID: .9,

Sample wt/vbl: (g/mL)__ Lab File ID: - -. ,_. 0 ,1

Level: '('low/med) Date Received:

M6istiare: not dec. dec. Date Extracted: 9-3o)-
ExtractiOn: (SepF/Cont/Sonc) Date Analyzed: //__-

GPO Cleanup: (Y/N) pH: Dilution Factor, .

Numbe TICONCENTRATION UNITS:

Number TICs found: 3 (ug/L or ug/Kg) t-

CAS NUMBER COMPOUND NAME RT I EST. CONC. Q I

4.

6.
7.

9.
10.

12.I

13.
14.
15.I
16.
17.
18.I
19.

20.

22.

23.

1 2. __ _ _ _ _ _I_ _ _ _ _ _ _ _ _ _ _ _ _ _ _K J .) _ _ _ _ _ _ _ _

25. _

26.
27.
28. _

29. ___

30. _ __

I _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

FORM. I SV-TC 10/86 II~f~fo 1. __I ,

I 6.__ __ __ __ _ __ __ __ __ __ __ _ __ __ __ _ __ __ _ _ __ __ ___N O_ _



1[1 IF EPA SA-MPLE I.
SE-MQ VLATI-LE ORGANICS, ANALYSIS ,DTA f SEt,

TENTATIVELY IDENTIF-IED' COMPOUNDS

- Lab-Na e: _"I 6-t- Contract:_l I __ _ -_ _ _/ I

Lab -Code: .Case No.: SAS No.: SDG No.:

IMatrix-: ,(soil/water) ____,_ Lab Sample ID: 88Oat9 Cb_

[ Sample wt/Vol: /000 (g/mL) £ Lab File ID: _ D____ ,.

Level-t (low/med) yj Date Received: _'-___-

c; t e: not ded. dec. Date Extracted: -

[Extracion: (SepF/Cont/Solc) Date Analyzed: /a /

GPC Cleanup: (Y/N) pH: Dilution Factor: r/P_

CONCENTRATION UNITS:
Number TiCS found: (ug/L or ug/Kg)__

1 I

C.AS NUMBER i COMPOUND NAME RT I EST. CONC. I Q
------ I--- --------- --------

2. - ;, ,I 3 a

3. -7 . I,.-, I .5-.-- I7.. .. I
2. I

6.

SI 9. -

Io. - 1IK- 1 ~L ~ ______I__

10.

13.

S 14.
15.

S 16.
_7. _I_

18.

__ _ _ _I _ _ _ __ _ _ _ __ I_ __19_ _ _ _ _

121.! 22. _

123.
24.

2.5.

__29._I_

I 30 . I -_

FORM I ______ 108

F1ORM I_____SV-TiC___ 10/86 _____ __



IF EPA SA1?7LE NO.

,SEMIVOLATILE ORGANICS .AALYSIS DATA :SHEET
TENTATIVELY IDENTIFIED. COMPOUNDS I A) 3-G - _- A

Lab N :1-': ________ Contact: _ ..,,__ j -(AJf

Lab Code: Case -No-..: ___ , AS No. : _ SDG No. :Lab Codeb ,_, a- mp

Matrix;. 1(shbi/water) 1,ztev Lab Sample ID,: goo__ _/_

ample' -wt/v6l: /)0 -(g/mL) ___ ,Lab File ID: S ,V

Leve-: (low/med) fo w. Date Received: _-- __

% M6isure: not dec. dec. Date Extracted: _-___-_

Exrac:-ion: -(SepF/Cont/Sbfic) Date Analyzed: // P7
iA

GPC Cleanup: (Y/N)A/ pH: Dilution Factor: /A

CONCENTRATION UNITS:
u,--e-- TICS foud: 3 (ug/L or ug/Kg) L

I I I
CAS NUMBER COMPOUND NAME RT I EST. CONC. I Q I

- - - - - - - -2. I 33 --

1 3. - 'Y - 3.2 . i-_

4.
5.

7.

9.

12.
13.
14.
15.
16.
17.

19.
20.
21.I
2 2 .[
23.
24.
2 5 .]
26.
27.

I 2._ _ _ _ _ _ _ _ _ _ _ 3~. I I_ __

I 30. .. I

5. _ _ _ _ I _ _ .I _ _ _ I _ _ _ _

FORM I SV-TIC 10/86

_____



1F E:"~ S2 =?E 140.
L SEMIVOLATILE Afd'1C NALYSI S, ATA SHEE--T________

TENTATIVE-LY I-DENTI-FIED' COMO-UNDS Db-6 -I

Lab, N-ame:- '____________ Contract:______ L-.$A

LLab-Code: _ ___ Case No.: V SAS. No.: S_ _ SDG No.: _ __

Maitr4x:- ( oLI1/water') ______ , Lab Sample ID: 8'60j;qvLc fC A

- jSa-mole wt/voi.1 -/DO (g/mL) £4,rh -Lab file. ID: 5 '!

Lev.el: (low/me6d) lo, v Date Received:._____

L Moiszue.: not dec. ____ dec. ____Date Extracted:_____

E>:ra~~n: (tepF/Cont/Sond') Date Analyzed: /

GPC -C1=-eanup: (YIN) __pH: ___Dilution Factor: ______

~u~'berTI~sfoud:.CONCERTRATION UNITS:
______TIs oud: (ug/L or u/g

I CAS_4 NUMBER ICOMPOUND NAME I RT I EST. CONC. I Q I

3. -9

5 . -I~I53 __
6 . .'- - I I -o II_ _
7 .I ~rc.& -'- II5 I -i__ _
8.. I W t~-o~I~ - iCI_ _

9._ _ I- _ _ I _ _ _ _ I
10 . _ _ _ _ _ _ _ _ _ _ _ _ _ I_ _ _ I _ _ _ _ _

I 1. _ _ _ _ _ _ _ _ _ _ _ _ _ I _ _ _ I _ _ _ _

18 . _ _ _ _ t_ _ _ _ _ _ _ _ _ I_ _ _ I _ _ _ _ _

1 3. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

17. ______________ _______________________________________ ___________ __________________ ______

10. _ _ _ _ I_ _ _ _ _ _ _ _ _ I_ _ _I_ _ _ _ _

19. __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _I_ _ _ _I_ _ _ _ _ _ I_ _

12. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ I_ _ _ I_ _ _ _ _ _ _

1 . _ _ _ _ _ _ _ _ _ _ _ _ _ I_ _ _I_ _ _ _ _

22. _ _ _ _ j_ _ _ _ _ _ _ _ _ _ _ _ _

235 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

2'l 6 4 ._ _ _ _ _ _ _ __ _ _

251 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ I_ _ _ I_ _ _ _ _ I_ _

21 6. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ I_ _ _ I__ _ _ _ _ _ I
271 .__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ I_ _ _ _ I_ _ _ _ _ _ I _ _

120.8 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _I. _ _ _ _ _ _I_ _

129. _ _ _ _ _ _ _ _ _ _ _ _ _I_ _ _I_ _ _ _ _

302 . _ _ _ _ I _ _ _ _ _ _ _ I _ _ _ _ I _ I

I~~~F R 23 _ _ _ _I_ _ _ _ _ _ _ _ _ I 10/86__ _ _ _ I_ _



I A
1F Z SA!:: '- P t1

SEMI-VOLATIL-E ORdA!ICS ANLSI AASHEt-________

TENTATIVELY I-DENTIFE1D, COMPOUNDS !
LT N'n:_ _ _ _ __ _ _ _ _ _ _ _ Contract: _ _ _ _ _ _ j - Lg A

Lab-Code- ___ Case No.:- 4ISS N 6.,: _ ___ SDG No.: -

('sri6x11(soil/a:t er) Jo-t Y Lab Sample. I D: o~

samnp2- wt/vol1: ItO (/iL 
4 7  

Lab File ID:

Leel: lo/md) iou Date Receikved:. ~2 '
M ois, u -ie: not dec. ____ dec. ~Da te Extracted:,_________

Ex~a~zon: (Sebt/Cbnt/S6fic) D Date Analyzed:/.

-G?C -Cleanup: (Y/N)N pH: __Dilution Factor:____

CONCENTRATION UNITS
Number 'TI*Cs found: -(ug/L or ug/Kg).

11 3 .1

1 2. 1 jv-' I f% AI~ i I___
I 3. I 10~ ~ ~
I 4. /-Ti- I e o / ~ ~ ~~ I ~ _ _ *

6. -3 ~ I..4~2- Lov ItoLk4 * 1 ~3(~ _

7. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

9.______1____________i____i________

_ _ _ 10._ _ _ _ _ I_ _ _ I_ _ _ I
12. _ _ _ _ _ _ _ _ _ _ _ _ _ _ I_ _ _ _ _ _ _ _

13. _ _ _ _ _ I_ _ _ _ _ _ _ _ _ _ _ I_ _ _ _ _ _ _ _ _ _

14. __ ___________ ___ _____I__

15. ___________________ ___________ __

I 17.__ _ _ _I_ _ _ _ _ _ _ _ _ _ I__ _ _I_ _ _ _ _I_ _1

I 17. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _I_ _ _ _ _ _ _ _ _ _ _ _

19. ____ _________ ___I_____I__I

10. _ _ _ _[ _ _ _ _ _ _ _ _ 1 _ _ _ _

12 0. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _I_ _ _ _ _I_ _

I 22. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _( ..-_ _ _ _ _ _ _ _

~23. _ _ _ _ _ I_ _ _ _ _ _ _ _ _ _ _ I' _ _ _ _ _ _ _

.4._ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _I_ _ _ __I_ _ _ _ _ _ _ _ _ _I

126. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _I

127. _ _ _ _ _j_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _L

FOR-M I SV-TIC 10/86
354
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L
CASE NARRATIVE

QUALITY, CONTROL RESULTS SUMMARY
QC REPORTNO(S).,: TPH-W-0062-88

V

Relatige percent difference 'for the quality cbntrot sanple exceed
the E3' Laboratory limit. A blank spike analysis shows the
laboratory to be in control.

-59
88-Al-DUJLU0232 1 CN-FRM02
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PESTICIDE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY
WATER

Job No: OR001 QC Report No.: OCP-W-0039-88 I
QC Sample'No.: 88092694

Client: ES Oak Ridge Level. (Low/Med): Low
Attn: Bill Hayden Date Reported: 11-11-88
Address: 710 S. Illinois Avenue

Suite F-103
Oak Ridge, Tn. 37830

Project: Duluth -ANGB Laboratory Supervisor Approval:

QC Report for Laboratory Sample No(s).: _

88092694-88092696, 880927-26-88092727
88092765-88092766,, 88092772, 88092777
88092806, 88092721

Compound Amount Sample Conc. MS Conc. MS % QC

Added In Extract In Extract Rec. # Limits
(ng) (ug/L) (ug/L) Re c.

Lindane 200 ND 0.196 98 56-123

Heptachlor 200 ND 0.239 120 40-131

epoxide

Aldrin 200 ND 0.253 127* 40-120

Dieldrin 500 ND 0.532 106 52-126

Endrin 500 ND 0M475 95 56-121

4,4-DDT 500 ND 0.435 87 38-127

MSD Conc. QC Limits
In Extract MSD % MS % %

(ug/L) Rec. # Rec. # RPD # RPD I REC

Lindane 0.217 109 98 10 15 56-123

Heptachlor 0.256 128 120 7 20 40-131

epoxide

Aldrin 0.251 126* 127* 1 22 40-120

Dieldrin 0.606 121 106 13 18 52-126

Endrin 0.543 109 95 13 21 56-121

4,4 -DDT 0.518 104 87 17 27 38-127

# Column to be used to flag recovery and RPD values with an asterisk
* Values outside of QC limits LI
RPD: 0 out of 6 outside limits

Spike Recovery: 2 -out of 12 outside limits

88-Al-DULU0477 1 PT-FIU407



-PESTICIDE 1ATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY

WATER

Job No: OROO QC Report No.: OCP-9-OO39-98B

QC Sample No.: Blank
f Client: ES Oak Ridge Level (Low/Med): Low
i Attn: Bill Hayden Date Reported: 11-11-38

Address: 710 S. Illinois Avenue
Suite F-103

L Oak Ridge, Tn. -37830

Project: Duluth ANGB Laboratory Supervisor Approval:

1 QC Report f6r Laborat6ry Sample No(s).: __-"

88092694-88092696, 88092726-88092727
[I 88092765-88092766, 88092772, 88092777, 88092806

.-Compound Amount Sample Conc. MS Conc. MS % QC
Added In Extract In Extract Rec. # Limits
(ng) (ug-/L) (ug/L) Rec.

Lindane 200 ND 0.169 85 56-123

V Heptachlor 200 ND 0.184 92 40-131
epoxide

Aldrin 200 ND 0.155 78 40-120

Dieldrin 500 ND 0.419 84 52-126

Endrin '500 ND 0.193 39* 56-121

4,4-DDT 500 ND 0.385 77 38-127

I MSD Conc. QC Limits
In Extract MSD % MS % %

(ug/L) Rec. # Rec. # RPD # RPD REC

Lindane 0.236 118 85 33* 15 56-123

Heptachlor 0.263 132 92 35* 20 40-131
epoxide

V Aldrin 0.231 116 78 39* 22 40-120

Dieldrin 0.608 122 84 37* 18 52-126

V Endrin 0.522 104 39* 92* 21 56-121

4,4-DDT 0.567 113 77 38* 27 38-127

[ # Column to be used to flag recovery and RPD values with an asterisk

* Values outside of QC limits

J RPD: 6 out of 6 outside limits

Spike Recovery:_ I out of 12 outside limits

88-A1-DULU0478 I PT-F DIO 7



CASE NARRATIVE
QUALITY CONTROL RESULTS SUMMARY
QC REPORT NO.: OCP-W-0039-88
QC REPORT NO.: OCP-W-0039-88B

Analysis of matrix spikes resulted' in recoveries for aldrin'that
were slightly abov6 EPA-.recommended limits. Subsequent analysis of
spiked blanks resulted in poor precision for all spiked compounds,
although the recoveries were within limits for all but endrin in one of
the two spiked blanks. The analytical data associated with these-
analyses were closely examined. No errors or problems were found.

Heptachlor epoxide was inadvertently used instead of heptachlor in
the matrix spiking solution.

Endrin aldehyde and Kepone were not recoverable because they were

removed by the alumina column clean-up used on these samples.

1I

88-.1-DUUO49 I 64 N-F~4O



PESTICIDE METHOD BLANK SUMMARY

Job Noi: OR001 Lab Name: Engineering Science
Ci Lab Sample No.: Blank

LClient: ES Oak Ridge

Attn: Bill Hayden Matrix: Water
Address: 710 S. Illinois Avenue Level (low/med): Low

Suite F-103 Extraction:
Oak Ridge,. Tn. 37830 iSepF/C6nt/Sonc): Sonc

Date Reported: 11-03-88

L Project-: Duluth ANGB

Date-Extracted: 9-29-88
Date Analyzed (1): 10-24-88 Date Analyzed (2):
Time Analyzed (1): 12:47 Time Analyzed (2):
Instrument ID (1): 5890 #2 Instrument ID (2):
GG Column ID (1): OV-1 GC Column ID (2):

This Method Blank applies, to the.following samples, MS and MSD.

EPA Sample Lab Sample Date Lab Sample Date
No. ID (1) Analyzed I ID (2) Analyzed 2

- 88092694 10-24-88

- 88092695 10-24-88
- 88092696 10-24-88

I

88-AI-DULU0286 1 PT'-FRM04
I



IJ

CASE NARRATIVE
QUALITY CONTROL RESULTS.SUMMARY

-EPA 8270. ANALYSIS
.ORK- ORDER NO.: -1041

When sample 88092694 was first analyzed, it was obvious
that the base neutral surrogate spikes had been
Omitted. There-was no, more sample for re-extraction.

89-DUL35266 CN-FRM02



-- ,q o :-Ji 4f__46 _--c --- -. CD,

I-T- f t-- ' 3
M-tD", ~ - 6

.- CO'CD -

-4 04'~t CO N'D); cm - _t Q)

C9 n - M 6 - ,T to--)

0 :0cf~ GVC?-Oy0:U o

-) - 44 0L0 00~ OD C c T :C; -,I co o N 00 C 4 4--
0,~~~~~2( CC) HoC oP + -- c ' 1-l

4 M CO0': CO

-a), N, No -- z 0L ~ .~NI 'I I A' 0 Q-.
Z' M 01 71 MC-iU)

1 44 Q)-~o o ~ f~(

-0 0

.0 -1 -)- ) O 4-) 0'% D 3)r 0MO0-Z4j> N,-) ,N0 0 0

[c. a) 0 4-)-)

00(UccU 4-* 34 co ~'~o
E-4Co ~ ~ : 0~QQ OD- NQ~H

IQ Cl) N H r- ooN %DUH

E- oCo3ov \D- ()coN 1 3U C1 l o 0 o-

00

DU U) );

ET.C 14 .04

Co'C co *H) IiCiC- l)0
0) 0 04 04( <

E Hco 0)4 0

019 H' N c-) Q.l0
* P4~' 0) 0~ (A 0 l- E>i 0 (Ii f0 0 0H0

rUC0 ) co 00 0 0 0 0 1 0)

0) 0HL) 0))4 *r-i
OH0. .-0 0d4- 0 a)

1; ~ ~r 0 H 4F.::--- U)C H 0-4 r

0a riN). QD QUocc a(~~- H4)4) >1 .

00-4 ' r0 U0 0) 0) I) r. -4()

4-)o H f,a-) H- 4J 4.
0 i 4-) Ul) (3, I t 0H (0 1 (a) HO a)

Zr - Dkr 00 0) P) 1~ 0I p' -4 -c)a) 4-) 0)

Cd P4J' 0- MU N , , 04 Qr - 0 H ,Q 0 4 4
0 r.i 4S( Co H.( Co 0')40 P

(a 5 Q 0 c) c l-Uo ~JU Co 04ri (Dp H 0 0

0~~~ ~ ~ -:lM---W-0--(J O co00NV l l 4 IZ ( 0 - - i 4J -)-- -- --



tD
0V

0 0
.1i z coCO

'co Q4 o i,

A) 44-~ rq 4 N ~ ('4('
-4- 0J~N 4 0 0I 0,o Cd I w 0n

H 41 -co co

'-4

4 -),4- ) ) 0H

Md -r 0
od rc, 'P4 0

H-I. p - zi 0)
P44 Q0 0) 0 0 O
r-i r. .4)

H
rd>1 -

0i H 4-
.1-3

01-i

00
0o4) -

rz4-N

-rq cH

0n ) 0% 4 oc

~ OD

Z Z 0) N) t
0) p Wcy l

0 44) p0r

o l<p:



0

co . cc ua)M

0, 4.0

Cj 0 z

0--o cub lc ti

z. z 00)

I S.

0 m. C/)

0' D ))w0)-) C/)
Z . > S- N J.)0

413co 140 C 1il L0) 0
L. = C a) w) 0 0-C 0 ..
0 (D L Cd) 0 4., -

L 6:: -0 4)-4 0

000 00 -. s 0

.- ) 0)0n0

* ,4 A ..
S 00. a c *

j/ to V. Cl )

nl) ca) S
'*10. d) C/) C/)

-j0 4.3

o0

S- -4 X

r_~ Co ~CM

L~40 :3 N

1- +
0 0) V/)

C3 -H %c/)
0) 0) v D C>~

(D~~ El qi

> m 0 0

0)0 Ca.. - C/)

to c~ oC0) 0)

0) 
0)

* 0, 4 - I ua co- ), c V

o l = - . 0, V 4
0 *.-41

0 .- 0 o n- ).,4~ m
d~MCl)o00 Oc 0 0-

C') 0

c15- a.)

4. . -. L1 4.) >

CC 4.) V) U .(T-
50 M%'-

*0 .0 0 cu.0) >
0 1-) C'D C) 0.0 )C) -

OCLL 0.. Co." 0 C



5SB

SEMIVOLAT-ILE ORGANIC GC/MS TUNING AND MASS
CALIBRRTION - DECqFLUOROTRIPHENYLPHOSPHINE (DFTPP)

ab Name: Eng-ineering Science Contract: _ _

ab Code: - _Case No.: _ SAS No. _ _ SDG No.:

.ab File ID: >T3-108 DFTPP Injection Date: 11/08/86

nstrument ID: 70 1 DFTPP Injection Time: 22:30

'12 I % ,RELATI-VE, I1
m/e ION RBUNDANCE CRITERIA I ABUNDANCE... .. I I
51 30.0 - 60.0% of mass 198 I 49.0
68 Less than 2.0% of mass 69 . 0..0( 0.0)11
69 Mass 69 relative abundance 1 62-.
70 Less than 2.0% of mass 69 . 0.0( 0.0)11
127 40.0 - 60.0% of mass 198 - 48.0 I
197 Less than 1.0% of mass 198 -.5
198 Base -Peak, 100%- relative abundance - 1 100. I
199 5.0 - 9.0% b~f mass 198 -. 6.6 I
275 I10.0 - 30.b% of mass 198 17.1
365 Greater than 1".00% of mass 198 1.78 "
441 Present, but less than mass 443 I7.2 I
442 Greater than 40.0% of mass 198 50.6 I
443 17.0 7 23.0% of mass 442 8.9( 17.5)21

1_ - x I _ _ _ _

1-Value is %' mass 69 2-Value is % mass 442 " ^'I , I

HIlS TUNE APPLIES TO THE FOLLOWING SAMPLES, MS, MSD, BLANKS, AND STANDARDS:

LAB LAB DATE TIME I
SAMPLE ID I FI-LE ID- J ANALYZED I ANALYZED I

1=IIIII
011 60 ug/ml BNA STD >S043.6 11/08/88 I 22:47 I
021 88092690 AC w/o 1040 >S0437 11/08/88 I 23:46 "F-
031 88092690 BN w/o 1040 >S043B 11/09/88 0:45 Awl
041 88092691 AC w/o 1040 >S0439 11/09/88 1:45 jj
051 88092691 BN w/o 1040 >S0440 11/09/88 2:44 I
061 88092692 AC w/o 1040 >S044'1 11/09/88 3:43 j
071 88092692 BN w/o 1040 >S0442 11/09/88 4:42
081 88092694 -AC w/o 1041 >S044:3 11/09/88 5:41
091 88092694 BN w/o 1041 >S0444 1 11/09/88 6:40
101 88092695 AC w/o 1041 >S0445 1 11/09/88 7:39
111 88092695 BN w/o 1041 >S0446 11/09/88 8:39
121 88092724 AC w/o 1047 >S0447 11/09/88 9:3613 _ _ _ _ I _ _ _ _ _I _ _ _ _ _ _ _ I_ _ _

141 ____________ I _______________ ______________ __________ __________131

161
171I

181 191-
201,
211
221I

a f1FORM V SV 1/87 Rev.



m i e >T31CIS 50 iiq DFTPP w/o 10140 1rmI- ES:Cleve1Bind/P1C1ZE11P:AC Sc a. U5
Bpi, Ab 100. -s, flUI 5.02 rain'-80 0 1 0 o 240 280 3 30 400 44v

100.-,

442 6

5 0-

5 V5

lot20

80 ~ 120 160 200 240 280 320 360 400 440

)13108 S0 og OFTFP U/0 1010 Iml ES:Cleveland/RICCfH88EKER hH68I es HRHl

m ie: )13108 Scan 1: 85 Retn, time: S.02

m/z Int. g,/z lnt. n/z ILot A/z ILot m/ Int.

B 1.10 .918 e3.10 1.309 B3U.0 M57 186.05 11.931 2H1.00 8.181
11.10 1.133 85.00 .625 135.1S 1.7?? 186.95 3.181 215A0 1.035
19.10 .615 91.10 .820 136.05 .S86 191.05 .A30 21.00 1.191
50.10 13.177 93.00 1.980 1105 2.305 193.05 1.016 255.00 37.168
51.10 J8.98i 98.00 3.11 H13.05 1.016 196.00 3.5? 256.0 5.137
52.10 2.090 99.00 M.18 117.05 1.133 196.80 .51? 257.90 2.363
55.00 .61 101.00 1.973 118.05 2.031 198.00 100.000 2U5.00 .586!,56.00 1.973 105.10 1.113 152.9S MORN19.0 6.61 273.00 1.289
57.10 COB1 10S.10 AS0 ISMS1 .810 201.10 2.832 271.05 3,555
62.00 .801 1011.00 13.398 1I6.1 1.992 20S.10 1.805 275.05 17.118

6 3.10 2.305 108.00 2.168 160.05 M61 206.10 18.398 2h6.05 2.63?
65.10 .996 110.00 35.039 161.05 1.113 207.10 3.730 277.05 1.126
£9.00 62.311 111.10 1.688 165.05 .957 200.10 .996 295.95 1.512
73.20 .996 11S.80 .661 16S.95 .625 211.10 .957 302.9S S517
KD 71 C0 HI1 116.10 .703 167.05 1.512 217.0b 1.805 323.15 M.06
75.10 17773 117.00 7.930 167.9S 1.953 221.00 6.055 333.95 .820

V76.20 3.1215 122,05 3820 171.0 .820 223.10- 1.309 365.00 1.???
77.10 45.879 123.15 1.53 175.05 1.301 221.10 9.688 372.00 .?03
78.00 3.770 125.05 1.03S 177.05 .97? 225.00 2.852 123.0 2.311
79.10 3.81 127.05 18.027 179.05 3.203 227.00 1.336 111.05 7.168

1'80.00 1992 128.05 1.081 180.05 2.090 228.00 3781 112.0 50.15 37 1t
81.00 1.219 129.05 20.110 18S.05 1.36 229.00 .762 113.0 8.867
0o n 1 711 17A nc I Y



Continuing Calibration Check
"HSL Compounds

Case No: Calibration Date: 11/08/88 Li
contractor: E-u4l:, Tine:,22?:1?

Contract Ho: Laboratory I0: )S036

-Instrwent 10: Initial Calibration Date: 10 /8 '1--------- .... ...

ninwi PF for SPCC is flaximnm I Diff for CCC is I

Compound Rf Rf x0iff CCC SPCC

H-Hitroso-Dineth laine .90169 1.05121 16.59
2-fluorophenol 1.15802 1.36032 17.1?
bis(2-Chloroethyl)ether 1.11892 1.15207 2.96
Phenol 1.41657 1.73517 22.51 *

Phenol-dS 142288 IS8861 2970
Oniline .5193 .57196 6.10-
2-ChlorophenGl 1.23175,13558 10.0S
1,3-Dichlorobenzene 1.47535 1.52286 3.22
1,4-Dichlorobenzene 1.105301.54308 9.80
Benzyi Chloride -

Fenzyl Rlcohol[ .72906 .S1ii 2S.71
1,2-Dichlorobenzene 1.32210 1.19651 13.17
2-ethVlphenol 1.17362 1.50696- 28.J0
3-9-1liethylphenol 1.07139 1.5231? 12.20

bis(2-chloroisopropyl)[ther 2.15627 2.51138 17.86
H-Hitroso-Di-n-Propylanine .0q050 .9106 11.96 o

Rexachloroethane .53810 .61681 H.56
Oibromochloropropane -

Hitrobenzene .A0312 .J5878 13.81
Nitrobenzene-dS .3913? .0Ml3 .10
2-Mitrophenol .21657 .25091 17 *

Isophorone .7170 .78756 6.18
bis(2-ChloroeIhoxy)nethane .9386 .52851 7.02
2,4-1nethylphenol .3189 .36992 6.15

Benzoic Rcid .2972S ,27377 7.90
2,4-Dichlorophenol . .56733 .52760 7.00 *
1,2,4-Irichlorobenzene .36913 .32011 13.27
Naphthalene .91589 .93585 1.06
4-Chloroaniline .36309 .3810 1.13
Hexachlorobutadiene .20283 .1SSS0 23.33 x
i-thloro-3-fliethylphenol .31360 .333 -6.62 *
2-nethylnaphthalene .5639? .58581 3.87
.... ...... ... ......... ....... =.. .... ... = ....... ....... .t

Fr - Response factor from daily standard file at 60.00 mg/L

- Rverage Response factor from Initial Calibration form UI

10iff - I Difference from original average or curve 172
CC - Calibration Check Conpounds (9) SPCC - System Performance Check Conpounds (O)

Torn lI Page I of 3



[Continuing Calibration Check
HSL Compounds

Case Ho: Calibration Date: 11/08188

Contractor: 6 5C ," line: 22:7

ContractHo: Laboratory 10: )S0136

lnstrument 10; Initial Calibration Date: 1O/m788. .. .... ..... ..-... .

hininun RF for SPCC is Maxinmu X Diff for CCC is X

CoMpound. Pr RF iOiff 'CCCSPCC

I Hexachlorocyclopentadiene .29568. .27193 8.03 H

2,i,6-irichlorophenol .2280 .331%5 21.60
2,4,5-Irichlorophenol .52897 .5292 .09
2-rluorobiphenyl i.27220 1.15366 9.32
2-Chloronaphthalene 1.23781 1.17713 1.90
2-Hitraniline .7288 .A7807 1.10

Dinethylphthalate 1.10629 1.38367 1.61

2,6-Oinitrotoluene .3715 .36231 3.16
flcenaphthylene 1.68918 1.69671 .5

3-Hitroaniline .11557 .A3962 1.33
2,4-Dinitrophenol .11898, .10310 13.10 *
Acenaphthene 1,13011 1.06817 5.18
Dibenzofuran 1.64131 1.52SS 6.02
Z,i-Dinitrotoluene .28118 .2935? 3.31
-Hitrophenol .28iS0 .16267 12.82 H

fluorene 1.12850 4.01192 7.1
Diethylphthalate 1.20939 1.26053 1.56

i-Chlorophenyl-phenylether .S9183 .53356 9.85
4-Hitroaniline .35956 .29299 18.51
2,i,6-lribronophenol .21023 .15715 25.25

[1 1,2-Diphenylhydrazine -
RIpha-BHC

Beta-BHC - -
6am r-BHC -

Delta-BK- -

Heptachior
Ridrin
H-Hitrosodiphenylawine .0286 .17130 17.73
i,6-initro-2-Wethylphenol .10511 -

1-Bromophenyl-phenjether .21301 .21131 .62

Hexachlorobenzene .26273 .25251 3.89

Pentachloroph-nol .11536 .12090 16.?7

R r - Response ractor iron daily standard file at 60.00 ng/l

I r - verage Response factor from Initial Calibration rorm UI

1Oiff - I Differencefron original average or curve 33 .

CCC - Calibration Check Conpounds ) SPCC - Systen Perfornance Check Conpounds (41)



--

Continuing Calibration Check
HSLCompounds

Case Ho: Calibration Date: 11708/88

Contractor: C O,/' 'lime: 22:1?

Contract Ho' Laboratory 1D: )$0136

instrument 10: 4 Initial Calibration Date: i01,/88

flininun Rr for SPCC is flaxinm X Oiff for CCC is I

Compound RF RF 10iff CCC.SPCC

Phenanthrene 1.03431 .97725 5.52
Anthracene 1.05155 1.18256 1236
Oi-n-Butylphthalate 1.51956 1.79388 18.05
4i,'-Dibromobiphenyl - -

Fluoranthene 1.190V? 1.1810 3.53 *

Heptachlor Epoxide
Cndosulfan I - -

Oieldrin
Endrin
4,1,-O00-

Endosulfan II
[ndrin Aldehyde -

1,1'-D01- -

Endosulfan Sulfate
Oibutylchlorendate
Benzidine .01023 .05551 37.98
Pyrene 1.56086 1.72532 10.51
lerphenyl-dil 1.05835 1.13851 7.S7
Outylbenzylphthalate 1.03390 1.3012 26.11
3,3'-Dichlorobenzidine .13689 .1801) 31.79
Chrysene .996S5 1.11729 12.12
Benzo(a)Rnthracene 1,10107 .99228 10.13
bis(2-Ethylhexyl)Phthalate 1.21073 1.51691 25.29
Os-n-octylphthalate 3.10275 3.9559i 16.26 *
Benzo(a)Pyrene 1.32098 1.37751 1.28 0
Benzo(b)fluoranthene 1.608SO 1.38107 11.14

lndeno(l,2,3-cd)Pyrene .96800 1.14017 17.79
Oibenzo(a,h)Rnthracene .8 8] .90057 2.91
8enzo(k)fluoranthene 1.41370 1.72511 19.51

Benzo(g,h,i)Perylene .89761 .78988 12.01

Rr - Response ractor-fro daily standard file at 60.00 ng/L i

Rf - Average Response Factor-irom Initial Calibration Forn U!

%Oiff - z Difference frm original average or curve , 374
CCC - Calibration Check Compounds (*) SPCC - System Perfornance Check Conpounds (")

forn UT! Pdoe 3 of 3



8 b
SEMIVOLATILE INTERNAL STANDARD AREA.SUMMARY

Lab Name: Engineering Science Contract:

Lab Code: case No.: SAS No.: SDG No.: __ .

Lab File ID (Standard): >s0436 Date Analyzed:11/06/88

Instrument ID: 70 1 Time Analyzed: 22:47

I- ISI(DCB) I I IS2,(NPT)1 I 1S3(:ANT) I
I AREA #1 RT I AREA #1 RT I, AREA #1 RT I

12 HOUR sTDI 6i167. § 9.331 222535. 1 12.931. 118036. I 18.381II = I = "  ...... . II

I UPPER LIMIT. 122334. - 45070. 1 236072-. 1 1
I [-445070. I-230.I .

I LOWER LiMITI 30584. 1' I, 111268. 1 1 59018. I 1

I SAMPLE I V i
NO. I I

01188092690 AC 1: 58296. 1 9.351 217963. 1 13.061 108017. 1 18.431
02188092690 BN 1 52091. I 9.50! 224489. 1 13.041 107776. 1 18.491
03188092691 AC 61668. I. 9.35! 235689. 1 13.07 119842. 1 18.441
04188092691 BN 1 26447. 1 9.561 201443. 1 13.09! 116472. 1 18.481
05188092692 AC 1 71341. 1 9.36! 288921. 1 13.051 140883. 1 18.421
06188092692 BN 1 69350. - 9.431 220383. 1 12.981 134089. 1 18.461
071?8092694 AC 1 59950. 1 9.35! 234694. 1 13.08! 115923. 1 18.461
08188092694 BN 1 63622. 1 9.421 229601. 1 13.171 113493. 1 18.501
09188092695 AC 1 69647. 1 9.361 263711. 1 13.041 132084. 1 18.46!
10188092695 BN 1 61876. 1 9.391 219342. 1 13.04! 109966. 1 18.48!
11188092724 AC 1 54142. i, 9.36' 213008. 1 13.061 105329. 1 18.46!
121 -

1 _I

1851
161I

211I
221I

S ISI (DCB) = 1,4-Dichlorobenzene-d4 UPPER-.LIMIT = + 100%

,IS2 (NPT) = Naphthalene-d8 of internal stansard area.
IS3 (ANT) = Acenaphthene-d8 LOWER LIMIT =-50%

i I- i of internal standard area.

# Column used to flag internal standard area values with an asterisk

, page 1 of 1

! _ _FORM VIII S_-_ 1/87 Rev.

197f__ _ _ _ _ _ _



8C,

SEMIVOLATILE INTERNAL STANDARD AREA SUMMARY

ab Name:Engineering Science Contract:_______.

aab Code,: ES01 Case No.: SAS No.: SDG No.:

..ab File ID (Standard): >S0436 Date Analyzed:ll/08/88

.nstrument ID: 70 1 Time Analyzed: 22:47

fS (PHN) I I s5(-CRY) I IS3(PRY) II
AREA fl. RT I AREA #] RT -'AREA #1 RT I

1 12 HOUR STD] 167076. I 23.z021 1-02996. i' 31.491 65963. 1 37.7 11

I UPPER LIMITI 334152. I 1 205992. 1 1 131926. 1 I

I LOWER LIMIT[ 83538. I 514 98. I 1 32981.
I=I.i i I

IEPA SAMPLE. I I
NI. I I

01188092690 AC 1 138893. 1 23.16[, 71248. 1[ 31.661- 37978. 1 38.041
02188092690 BN 1 144370. 1 23.061 70125., 1 31.691 39837. 1 38.06]
03188092691 AC I 15348i. I 23. 41 77180. 1 31.671 42412. 1 38.021
04188092691 BN 1 142843. 1 23.111 78345. 31.721 48876. 1 38.04
05188092692 AC 1 1.55778, 1 23.141 96817. 31.641 55765. 1 37.981
06188092692 BN 1 170786. 1 23.151 90910. 31.691 46901. 1 38.081
07188092694 AC - 148844. 1 23.'15 76599. 31.671 43701. 1 38.011
08188092694 BN I 154116. 1 23.311 72953. 1 31.721 39595. 1 38.081
09188092695 AC 1 176444. 1 23.151 91259. 31.681 50942. 1 38.011
10 1880926,95 BN 1 144823. 1 23.191 71578. 31.651 41504. 1 37.98 1
11188092724 AC 1 128265. 1 23.181 62106. 1 31.731 30863.*1 38.081
121
131 __

151
161
171 - _
181 1 - -
19 1 1 -11
201 iI
211 1_ o_ I
221 _I I

IS4 (PHN) = Phenanthrene-d10 UPPER LIMIT = + 100%
IS5 (CRY) = Chrysene-d12 of internal stansard area.
IS6 (PRY) = Perylene-d12 LOWER LIMIT =-50%

of internal standard area.

# Column used to flag internal standard area values with an asterisk

?age I of I
FORM VIII SV-2 1/87 Rev.___

171~~~~~~~~~~~~~~~~~~~~~ _______ _____ ___ _____ ___ _____ ___
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RESEARCH AND DEVELOPMENT

-E S LABORATORY

NGINERIN-SCINCEINC.BERKELEY. CALIFORNIA 94710

REVISED REPORT

rJob No.: 6ROO.1

LWork order No-.. 796

Client: ES Oak Ridge
Attention-: Bill Hayden

Address: 710 S. Illinois Avenue
suite Fo-l103

Oak Ridge, Tn. 37830

[Proj ect-: Duluth ANGB

Attached are the analytical'reporis for the soil sainple(s) received
* V by this laboratory on 8-01-88.

Sample Preparation Data

Laboratory client Date Date* Date Date*

Sample No. Sample ID Test collected extracted analyzed 2nd col.

88081589 DANGB2-BHl-SS6-l0-12' AS-F 7-30-88- 8-16-88
88081589 DANGB2-BHl-SS6-l0-12' BA-I 7-'30-88 8-01-88
88081589 DANGB2-BHl-SS6-l0-12' CD-F 7-30-88 8-09-88
88081589 DANGB2-BHl-SS6-l0-12'* HG-C 7-30-88 8-12-88
88081589 DANGB2-BHl-SS6-l0-12' PB-F 7-30-88 8-15-88
88081589 DANGB2-BHl-SS6-10-121 418.1 7-30-88 8-05 88 8-19-88
88081589 DANGB2-BHl-SS6-10-12' 14015 7-30-88 8-04-88
88081589 DANGB2-BH,1-SS6-l0-l1 8080 7-30-88 8-04-88 9-09-88
88081589 DANGB2-BHl-SS6-10-12' 8270 7-30-88 8-02-88 8-20-88

* 88081590 DANGB2-BH2-SS1-0-2' AS-F 7-30-88 8-16-88
88081590 DPNGB2-BH2-SS1-0-2' BA-I 7-30-88 8-01-88

V88081590 DANGB2-BH2-SSl-0-21 CD-F 7-30-88 8-09-88
88081590 DANGB2-BH2-SSl-0-2' HG-d 7-30-88 8-12-88

* 88081590 DANGB2-BH2-SSl-0-2' PB-F 7-30-88 8-15-88
88081590 DANGB2-BH2-SSl-0-2' 418.1 7-30-88 8-05-88 8-19-88
88081590 DANGB2-BH2-SSl-0-2t 14015 7-30-88 8-04-88
88081590 DANGB2-BH2-SS1-0-2' 8080 7-30-88 8-04-88 9-09-88
88081590 DANGB2-BH2-SSl-0-2'1 8270 7-30-88 8-02-88 8-25-88

*If applicable

89-DULU0542 1 CL-FPNO 1

A SUBSIDIARY OF THE PARSONS CORPORATION37



Job N6.: bkoR00

Work Order No.: 796

Project: Duluth ANGB'

Sample Preparation Data

Laboratory Client Date Date* Date Date*
Sample No. Sample ID Test collected extracted ahalyzed 2nd col.

88081591 DANGB2-BH2-SS4-6-8' AS-F 7-30-88 8-16-88
-88081591 DANGB2-BH2-SS4-6-8' BA-I 7-30-88 8-01-88

88081591 DANGB2-BH2-SS4-6-8• CD-F 7-30-88 8-09-88
88081591 DANGB2-BH2-SS4-6-8' HG-C 7-30-88 8"12-88
88081591 DANGB2-BH2-SS4-6-8" PB-F 7-30-88 8-15-88
88081591 DANGB2-BH2-SS4-6-8' 418.1 7-30-88 8-05-88 8-19-88
88081591 DANGB2-BH2-SS4-6-8' MOIS 7-30-88' 8-04-88
88081591 DANGB2-BH2-SS4-6-8' 8080 7-30-88 8-04-88 9-09-88
88081591 DANGB2-BH2-SS4-6-8' 8270 7-30-88 8-02-88 8-24-88

88081592 DANGB2-BH2-SS6-10-12' AS-F 7-30-88 8-16-88
88081592 DANGB2-BH2-SS6-10-12' BA-I 7-30-88 8-01-88
88081592 DANGB2-BH2-SS6-10-12' CD-F 7-30-88 8-09-88
88081592 DANGB2-BH2-SS6-10-12' HG-C 7-30-88 8-12-88
88081592 DANGB2-BH2-SS6-10-12' PB-F 7-30-88 8-15-88
88081592 DANGB2-BH2-SS6-10-12' 418.1 7-30-88 8-05-88 8-19-88
88081592 DANGB2-BH2-SS6-10-12' MOIS 7-30-88 8-04-88
88081592 DANGB2-BH2-SS6-10-12' 8080 7-30-88 8-04-88 9-09-88
88081592 DANGB2-BH2-SS6-10-12' 8270 7-30-88 8-02-88 8-23-88

88081593 DANGB2-BH2-SS9-16-18' AS-F 7-30-88 8-16-88
88081593 DANGB2-BH2-SS9-16-18' BA-I 7-30-88 8-01-88
88081593 DANGB2-BH2-SS9-16-18' CD-F 7-30-88 8-09-88
88081593 DANGB2-BH2-SS9-16-18' HG-C 7-30-88 8-12-88
88081593 DANGB2-BH2-SS9-16-18 PB-F 7-30-88 8-15-88
88081593 DANGB2-BH2-SS9-16-18' 418.1 7-30-88 8-05-88 8-19-88
88081593 DANGB2-BH2-SS9-16-18' 41 7-30-88 8-04-88
88081593 DANGB2-BH2-SS9-16-18' 8080 7-30-88 8-04-88 9-09-88
88081593 DANGB2-BH2-SS9-16-18' 8270 7-30-88 8-02-88 8-24-88

• If applicable

.1
89-DULU0542 2 CL-FRMO1

380



ENGINEERING-SCIENCE INC. 
PAGE 1

ANALYSISREPORT

1,ORDER-NUMBER: 796 A R

JONUMBER : ZBOO0000440 APPROVED BY-

ORK-0RER DATE : 08/01/ 8 Lab Suprvisor

RRT -DATA: CLIENT DATA:

E AK RIDGE/DULUTH ANGB ES OAK RIDGE/DULUTH ANGB-( 134)

710 S.- ILLINOIS.AVE. STE. S103- 
710 S. ILLINOIS AVE. STE. S103

O, RIDGE, TN 37830 OAK RIDGE, TN 37830

s HAYDEN

OF REPORT COPIES: 1

C RACT /PO# : OR001

CONTACT : BILL HAYDEN

T UI /(615)-481-3920

'2, UNITS: mig/KG

DANG2-BH1 SS-4 DANG2 BH2,SS-1 DANG2 BH2,SS-4 DANG2 BH2,SS-6 DANG2 BH2,SS-9

6-81 7-29-88 0-2' 6-8' 10-12' 16-18'

TEST COMPOUND 88081589 88081590 88081591 88081592 88081593

------------------------- --------------- --------------- --------------- --------------- ---------------

A DG SOIL NA NA NA NA NA

Al ENIC 1.7* 1.13 1.2* 1.5

BARIU 57 104 41 54 41

CBARIU 0.09B* 0.56* 0.138* 0.118* 0.128*

CURY <0.2 <0.2 <0.2 O.1B* <0.2

L.D 6.5 54 5.0 6.4 3.8

I

NA - N6t Analyzed
rD - Not Detected



ENGINEERING-SCIENCE INC. PAGE 2

ANALYSIS REPORT

II

ORDER NUMBER: 796

NUMBER : ZB0000000440" APPROVED BY

IORDER DATE :08/01/88 Lab Supervisor

)RT DATA: CLIENT DATA:

)AK RIDGE/DULUTH ANGB ES OAK RIDGE/DULUTH ANGB ( 134)

S. ILLINOIS AVE. STE. S103 710 S. ILLINOIS AVE. STE. S103

RIDGE, TN 37830 OAK RIDGE, TN 37830

HAYDEN

REPORT COPIES: 
1

TRACT I PO# : ORO01*

TACT : BILL HAYDEN
(615)-481-3920

* : 3, UNITS: mg/KG

DANG2 BH1,SS-6 DANG2 BH2,SS-1 DANG2 BH2,SS-4 DANG2 BH2,SS-6 DANG2 BH2,SS-9

10-12' 0-2' 6-8' 10-12' 16-18'

i COMPOUND 88081589 88081590 88081591 88081592 88081593

.1 PETROLEUM HYDROCARBONS 150 9100 104 <100 <100

3ISTURE 13.6 9.4 9.0 11.8 8.2

- --q8•-



ENGINEERING-SCIENCE INC. PAGE 3'
il1/08/8

ANALYSIS REPORT

10 ORDER NUMBER: 
796

lpNUM 14BER, ZB0000000440 APPROVE BY
*'ORK, ORDER -DATE :-08/01/88 Lab Supervisor-

,EURT DATA: CLIENT DATA:
.S-OAKRIDGt/DULUTH-AN6B ES OAK RIDGE/DULUTH ANGB 134)
110-.S. ILLINOIS AVE. STE. s103 .710'S. ILLINOIS AVE. STE. S103

)Pi "RIDGE, TN 37830 OAK RIDGE, TN 37830
11 L HAYDEN

1 REPORT COPIES: 
1

1xRACT 00O# : OR001
:ONTACT : BILL HAYDENijL~:4, UITS: (615)-481-3920

SK 4 UNTS:mg/Kg, GROUP 8010

DANG2 BH1,SS-6 DANG2 BH2,SS-1 DANG2 BH2,SS-4 .DANG2 BH2,SS-6 DANG2 BH2,SS-9'P10-12, 0-2' 6.8' 10-121 16-18'
iEST COMPOUND 88081589 88081590 88081591 880B1592 88081593

3f 'YL CHLORIDE NT NT NT NT NT
31, (2-CHLOROETHOXY)HETHAME 'TNT NT NT NT
SIS (2-CHLOROISOPROPYL)ETHER NT NT NT NT NT
3[ ;iOaENZENE NT NT HT NT NT
3jIclLROEHE NT NT NT NT NT
3 OMOFORM NT NT TT NT NT
BROMOETHANE NT NT NT TN NT

SON TETRACHLORIDE NT TN NT TN NT

Oi RACETALDEHYDE NT TN HT TNT NT
.HLORAL NT TNT NT NT TN

C)UOROBENZENE NT NT NT NT TN
OROETHANE NNTTTNTNT

12OROFORM NT NTN NT TNT NT
I-CHLOROHEXANE NT NT NT NT NT

4HLOROETHYL VINYL ETHER NT NT NT NT NT
%~FC*IETHANE NT NT NT NT NT

'LORc*IETHYL METHYL ETHER NT NT NT NT NT
:HLOROJOLUENE NT TNT NT NT TN
4=?RMOCHLOR0METNHANE NT ND NTNTN
' )ROSOMETHANE NT TN NT NT TN

1,2-DICHLOROSENZENE NT TNT TN TN TN

1 3-DICHLOROBENZENE NT NT TN TNT TNT
1DICHLOROBENZENE TN TNT TNT NT NT
].,HLOROOIFLU)OROMETHANE TNTN NT NT NT NT
1,1-DICHLOROETHANE TN NT TN NT NT

_ -DICHLOROETHANE TN TT N NT

I I-DICHLOROETHYLENE NT NT NT NT NT
TkANS-1,2-DICHLOROETHYLENE NT TN NTT NT NT
: ICHLOROMETHANE NT TNNT NT TN TN

'0-DICHLOft0PROPANE NT NT NT TN NT

lif Not Detected



ENGINEERING-SCIENCE' INC. PAGE 4

11/08/88

ANALYSIS REPORT:FOR -WORK ORDER NUMBER 796

DANG2 Bk1,SS-& DANG2 8112,SS-1, bANJG2 BH2;#SS-4 -DAING2.-BHa,S-6 DANG2 BH2 ,SS-9L

10-121 0-21 '6-81 10-12' 16-18'

T COMP0UND 88081$89 88081590 88081591 '88081592 88081593

---- --- --- --- ---- --- ----- ---- --- --- --- ---- -- --- --- ---- ----- --- ---- -- --- --- ---
-DICHLOROPROPYLENE NT TN 9T TNT TNT
* 2 2-TETRACHLbROETHANE NT TATT NiN NT

,1,2-TETRACHLOROETHANE NT NT NT TNT NT
PACHLOROETHYLENE- NT NT NT NT NT £
,1-TRICHLOROETHANE TN TN TN TNT TN

,2-TRICHLOROETHANE TNT TNT TN NT TNT
CHLOROETHYLENE NT -NT 'TNT TNT NT
CHLOROFLUOROMETHANE NT NT NT TODN
CHLbROPROPANE NT NT NT TNT NT
.YL CHLORIDE NT NT NT NT NT

-Not Detected



ENGINEERING-§CIENCE INC. PAGE 5

17 11/08/88,

ANALYSIS REPORT

l:K ORDER NUMBER: -796
NUMIBER : ZBOO00000446 APPROVED BY I

4ORK ORDER DATE : 08/01/88 Lab Superyisor

P ORT'DATA: CLIENT DATA:
-OAK RIDGE/DULUTH ANGB ES OAK RIDGE/DULUTH ANGB ( 134)

710 S. ILLINOIS AVE. STE., S103 7108S. ILLINOIS AVE. STE. S103
RIDGE, TN 37830 OAK RIDGE, TN 37830
L YDEN

SOF REPORT COPIES: 1

E IITRACT / PO#9 : OR001
CONTACT : BILL HAYDEN

(65-8132
LK: 4,UNITS: ug/Kg, GR6UP' 8080

UDANG2 BH1,SS-6 DANG2 BH2,SS-1 DANG2 BH2,SS-4 DANG2 BH2,SS-6 DANG2 BH2,SS-9
10-12' 0-2' 6-8' 10-12' 16-18'

TE o 0*POUND 88081589 88081590 88081591 88081592 88081593

RIN ND ND ND ND ND
1;-HA-BHC ND ND ND ND ND
BETA-BHC ND ND ND ND ND
~FI.TA-BHC ND ND ND ND ND

IMA-BHC ND ND ND ND ND
... ORDARE ND ND ND ND ND
4,4 -DDD ND ND ND ND ND

4 t~-0 ND ND ND ND ND
WTND ND ND ND ND

liLDRIN ND ND ND ND ND
ENDOSULFAN I ND ND ND ND ND

3OSULFAN I I ND ND ND ND ND

'OSUL.FAN SULFATE ND ND ND ND ND
ENDRIX ND ND ND ND ND
=14 RIX ALDEHYDE NA NA NA NA NA

bTACHLOR ND ND ND ND ND

[L4TACHLOR EPOXIDE ND ND ND ND ND
KEPONE NA NA NA NA NA
IFTHOXYCHLOR ND ND ND ND ND

1APHENE ND ND ND ND ND
~L8-iO16 ND ND ND ND ND
PCB-1221 ND ND ND ND ND

)-1232 ND ND ND ND ND
'1-1242 ND ND ND ND ND

PCB-1248 ND ND ND ND ND
Cr8-1254 ND ND ND ND ND
1-1.260 ND ND ND ND ND

L - Not Analyzed
4- Not Detected



ENGINEERING SCIENCE page I of S
Pribr'ity PolFlutant Analysis
Base Neutrals - SW 8270

Matrix: Soil

Date Received: August 1 , 1988 Work, Order: 796
Date Reported: August 29, 1988 Job No. : DRO0l '
FOR:- ES:Oakridge/Duluth ANGB ATTN: Mr. Bill Haydeni
Address: 710 S. I-Ilinois Ave. Suite F-103

Oakridge, TN 37830 i

Lab Number: 88081589 88081591
Sample No.: DANG2 BH1 , DANG2 BH2,

SS-b, 10-12' SS-4, 6-8'
Date Sampled: 7-30-88 7-30-88
Time Sampled: 09:39 14:23
Date Extracted:'- 8.-02-88 8-02-88
Date Analyzed: *8-20-88 .8-24-88

Percent Moisture: 14 9

Compound Detection ANALYTICAL RESULTS
Limits (dry weight)
ug/kg ug/kg ug/kg

I, -Di - -- -- -- -- -- -- --- -- -- -- -- -- ---330- ---ND- ---ND-
1 ,4-DichlorobenZene -330 ND ND

Hexachloroethane 330 ND ND
Bis(2-chloroethyl)ether 330 ND ND
1 ,2-Dichlorobenzene 330 ND ND
N-Nitroodimethylamine 330 NO ND
Bis(2-chloroisopropyl)ether 330 NO NO
N-Nitrosodi-n-propyl amine 330 NO NDO*
Hexachlorobutadiene 330 ND ND
1 ,2,4-Trichlorobenzene 330 ND ND
Nitrobenzene 330 NO ND
Isophorone 330 ND ND
Naphthalene 330 ND ND
Bis(2-chloroethoxy')methane 330 ND ND

2-Chloronaphthalene 330 ND ND
Hexachlorocyclopentadiene 330 ND ND
Acenaphthylene 330 ND NO
fcenaphthene 330 ND NDO
Dimethyl phthalate 330 ND ND

2,6-Dinitrotoluene 330 ND ND
Fluorene 330 ND ND
2,4-Dinitrotoluene 330 ND ND
Diethyl phthalate 330 ND ND
N-Nitrosodlphenylamine 330 ND ND

Hexachlorobenzene 330 ND ND

________gist



Priority Pollutant Analysis page 2 of 5
-Base-Neutrals - SW 8270

Matrix: Soil
(continued)

Date Received: August '1, 1988 Work Order: 796
Date Reported: August 29, 1988 Job No. : OR001

FOR: ES:Oakridge'/Duluth-ANGB ATTN: Mr. Bill Hayden
Address: 710 S. Illinois Ave. Suite F-103

Oakridge, TN 37830

Lab Number: 88081589 88081591
Sample No.: DAN62 BHI , DANG2 BH2,

SS-6, 10-12' SS-4, 6-8'
Date Sampled: 7-30-88 7-30-88
Time Sampled: 09:39 14:23
Date Extracted: 8-02-88 8"02-88
Date Anafyzed: 8-20-88 8-24-88I Percent Moisture: 14 9

Compound Detection ANALYTICAL RESULTS
Limits (dry weight)
ug/kg ug/kg ug/kg

Phenanthrene 330 ND NO
Anthracene 330 ND ND
Dibutyl phthalate 330 2000 B ND

Fluoranthene 330 ND ND
4-Chlorophenyl phenyl ether 330 NO NO
Pyrene 330 ND ND
Butyl Benzyl phthalate 330 NO NO
Bis(2-ethylhexyl) phthalate 330 ND 650
Chrysene 330 ND ND
4-Bromophenyl phenyl ether 330 ND ND
Benzo(a)anthracene 330 ND ND
Di-n-octylphthalate 330 ND ND
Benzo(b)fluoranthene 330 ND ND

Benzo(k)fluoranthene 330 ND ND
Benzidine 660 NO NO
3,3'-Dichlorobenzidine 660 ND NO
Benzo(a)pyrene 330 NO ND
Indeno(1,2,3-cd)pyrene 330 NO NO
Dibenzo(a,h)anthracene 330 ND ND
Benzo(ghi)perylene 330 ND NDr Benzyl Alcohol 660 ND ND

187



Priority Pollutant Analysis Page 3 of 6
Base Neutrals - SW 8270

Matriv: Soil
(continued) L

Date Received: August 1 , 1988 Work Order: 796
DateReported: August 29, 1988 Job No. : OR00,1

For: ES:Oakri dge/Duluth ANGB ATTN: Mr. Bill Hayden
Address: 710 S. 1Illinois Ave. Suite F-103

Oakridge, TN 367830J

Lab Num~ber: 88081589 88081591
Sample No.: DANG2 B111, DANG2 BH2,

SS -6, 10-12' SS-4, 6-8'j
Date Sampled: 7-30-88 7-30-88
Time Sampled: .09:39 14:23
Date Extracted: 8-02-88 8-02-88 1
Date Analyzed: 82-88-24-88
Percent MOisture: 14 9

Compound Detection Analytical Results
Limits (dry weight)

ug/kg ug/kg ug/k-g

Acetophenone -*ND NO
Aniline -*ND ND
4-Aminobiphenyl ND ND
4-Chloroaniline 660 NO ND
1-Chloronaphthalene -*ND NO
Dibenzofuran 330 ND ND1
p-Dimethylaminoazobenz-ene -*NO ND
7,12-Dimethylbenz(a)anthracene -*ND ND
a-,a-Dimethylphenethylamine -*ND NDO
Diphenylamine -*ND ND
1 ,2-Diphenylhydraz7ine -*ND ND
Ethyl methanesulfonate -*NO ND
3-Methylcholanthrene -*ND ND
Methyl methanesulfonate -*ND NO
2-Methylnaphthalene 330 ND ND
1-Naphthylamine ND ND
2-Naphthylamine ND ND
2-Nitroaniline 1600 ND ND
3-Nitroaniline 1600 ND ND
4-Nitroaniline 1600 ND ND
N-Nitroso-di-n-butylamine -*ND ND
N-Nitr0oopiperidine - ND ND
Pentachlorobanzene -*ND ND
Pentachloronitrobenzene - ND ND
Phenacetin -*ND ND
2-Picoline - ND NDOi
Pronam'ide - ND NO
1 ,2,4,5-Tetrachlorobenzene -*ND NDOj

*EPA has not yet determined detection limits for these compounds.



Priority Pollutant Analysis page 4 of 5
Pesticides andPCBs - SW 8270'

Matrix: Soil

Date-Recei-ved: August 1,, 1988 Work Order: 798

Date Reported: August '29, 1988 Job No. : ORO00

FOR: ES:Oakridge/Duluth ANGB ATTN:Mr. Bill Hayden
Address: 71'0S. 'Illinois Ave. Suite F-103

[ Oakridge, TN 37830

_J
Lab Number: 88081589 88081591
Sample No.: DANG2 BHI, DANG2 BH2,

SS-G, 10-12' SS-4, 6-8'
Date Sampled: 7-30"88 7-30-88
Time Sampled: 09:39 14:23
Date Extracted: 8-02-88' 8-02-88
Date Analyzed: 8-20-88 8-24-88
Percent Moisture: 14 .9

Compound Detection ANALYTICAL RESULTS

Limits (dry weight)
ug/kg ug/kg ug/kg

Alpha-BHC ND ND
Gamma-BHC NO NO
Beta-BHC 660 NO ND
Heptachlor 330 NO ND
Delta-BHO 588 ND ND
Aldrin 330 NO NO
Heptachlor epoxide 330 ND NO
Endosulfan I -- * NO ND
Dieldrin 588 NO ND
4,4'-DDE 1888 NO ND
Endrin -- * ND ND

Endosulfan II -- * ND ND
4,4'-DDD 588 NO ND
4,4'-DDT 830 NO NO

Endosulfan Sulfate 1000 NO ND
Endrin aldehyde -- * ND ND
Endrin Ketone -- * ND ND

Chlordane 2000 ND NO

Methoxychlor -- * ND ND
Toxaphene 2000 NO ND
Aroclor-1016 2000 ND ND
Aroclor-1221 2000 NO NO
Aroclor-1232 2000 ND NO
Aroclor-1242 2000 ND ND
Aroclor-1248 2000 ND ND
Aroclor-1254 2000 ND ND
'Aroclor-126S 2000 NO NO

EPA has not yet determined detection limits for these compounds.

3'89



Priority Poldutant Aialysis page 5 of S
Acid Extractables -- SW 8270

Matrix: Sol1'

Date Received: August 1., 1988 Work Order-: 796

Date Reported: August 29, 1988 Job No. : 0R001

FOR: ES:Oakridge/Duluth ANdB ATTN: ir. Bill Hayden
Address:710 S. Illinois Ave. Suite F-103

Oakridge, TN 37830

Lab Number: 88081589 88081591
Sample No.: DANG2 BHI, DANG2 BH2,

SS76, 10-12' SS-4, 6-8'

Date Sampled: 7-30-88 7-30-88

Time Sampled: 09:39 14:23
Date Extracted: 8-02-88 8-02-88
Date Anal-yzed: 8-20-88 .8-24-88.
Percent, Moisture: 14 - 9

Compound Detection ANALYTICAL RESULTS
Limits (dry weight)
ug/kg ug/kg pg/kg

2-Chlorophenol 330 ND ND -

2-Nitrophenol 330 NO NO

Phenol 330 ND ND
2,4-Dimethylphenol 330 ND NO

2,4-Dichlorophenol 330 ND ND

2,4,6-Trichlorophenol 330 ND ND
4-Chloro-3-methylphenol 660 ND NO

2,4-Dinitrophenol 1600 ND ND
2,6-Dichlorophenol -- * ND ND
2-Methyl-4,6-Dinitrophenol 1600 ND ND

Pentachlorophenol 1600 ND ND
4-Nitrophenol 1600 NO NO
Benzoic Acid 1600 ND ND
2-Methylphenol 330 NO NO

3- & 4-Methylphenol 330 NO NO
2,3,4,6-Tetrachlorophenol -- * ND ND
2,4,5-Trichlorophenol 330 NO ND

Analyst Laboratory Supervisor

*EPA has not yet determined detection limits for these compounds. j
NOTE: Samples are discarded 30 days after results are reported unless

other arrangements are made. Hazardous samples will be returned

to client or disposed of at client expense. [
39go



ENGINEERING SCIENCE page -1 of S
Priority Pollutant Analysis

Base Neutral's '-1W 8270

fl at'e Received: August 1 , 198 8 Work Order: 796

IiDate Reported: -August 29, 1988 Job No. :OR001

FOR: ES:Oakridge/Duluth ANGB ATTN: Mr. Bill HaydenLiAddress: 710 S. Illinois Ave. Suite- F-103

O6kridge, TN 37830

VLab Number: 88081S90
Sample No.: DANG2 8H2,

SS-1, 0-2'
UDate Sampled: 7-30-88

Time Sampled:137
Date Extracted: 8-02-88
Date Analyzed: 8-25-88
Percent Moisture: 9

Compound Detection ANALYTICAL RESULTS
Limits (dry weight)

ug/k'g ug/kg

I - -- -- -- -- -- -- -- - -- -- -- -- -- -- -- -- --33- -- -- -- -- -- -
I ,4-Dichlorobenzene 3300 ND

Hexachloroethane . 3300 ND
Bis(2-chloroethyl)ether 3300 ND
I ,2-Dichlorobenzene 3300 ND
N-Nitrosodimethylamine 3300 ND
Bis(2-chlor-oisopropyl )etqher 3300 ND
N-Nitrosodi-n-propylamine 3300 ND
Hexachlorobutadiene 3300 ND
I ,2,4-Trichlorobenzene 3300 ND
Nifrobenzene 3300 ND
1sophorone 3300 ND
Naphthalene 3300 3700
Bis(2-chloroethoxy )methane 3300 ND
2-Chloronaphtialene 3300 NO
Hexachlorocyclopentadiene 3300 ND
Acenaphthylene 3300 ND
Acenaphthene 3300 ND
Dimethyl phthalate 3300 ND
2,6-Dinitrotoluene 3300 NO
Fluorene 3300 ND
2,4-Dinitrotoluene 3300 ND
Diethyl phthalate 3300 NO
N-Nitro5odiphenylamine 3300 ND
Hexachlorobenzene 3300 ND



Priority Pollutant .Analysis page 2 of 5
Base Neutrals - SW 8270

Matrix: Soil
(cont-inued)

Date Received: August I, 1988 Work Order: 796
Date Reported: August 29, 1988 Job No. : OR001

FOR: ES:Oakridge/Duluth ANG8 ATTN: Mr. Bill Hayden
Address-: 710 S. Illinois Ave. Suite F-103

Oakridge, TN 37830

Lab Number: 88081590
Sample No.: DAN62 BH2,

SS-1, 0-2'
Date Sampled: 7-30-88
Time Sampled: 13:37
Date Extracted: 8-02-88
Date Analyzed: 8-25-88
Percent Moisture: 9

Compound Detection ANALYTICAL RESULTS
Limit (dry weight)
uglkg ug/kg

Phenanthrene 3300 NO
Anthracene 3300 No
Dibutyl phthalate 3300 NO
Fluoranthene 3300 NO
4-Chlorophenyl phenyl ether 3300 NO
Pyrene 3300 3700
Butyl Benzyl phthalate 3300 NO
Bis(2-ethylhexyl) phthalate 3300 NO
Chrysene 3300 NO
4-Bromophenyl phenyl ether 3300 NO
Benzo(a)anthracene 3300 NO
Di-n-octylphthalate 3300 NO
Benzo(b)fluoranthene 3300 NO
Benzo(k)fluoranthene 3300 NO
Benzidine 6600 NO
3,3'-Oichlorobenzidine 6600 NO
Benzo(a)pyrene 3300 NO,
Indeno(1,2,3-cd)pyrene 3300 ND
Dibenzo(a,h)anthracene 3300 NO
Benzo(ghi)perylene 3300 NO
Benzyl Alcohol 6600 NO

.392



Priority Poblutant, Anal-ysis Page 3 of 5
Base Neutrals-- SW 8270

Matrix: Soil'
(continued)

Date -Received: August 1 , 1988 Work Order: 796

_ Date Reported: 'August 29, 1988 Job No. : oROOT

For: ES:Oakridge/Ouluth ANGB ATTN: Mr. Bill Hayden
Address: 710 S. Illinois Ave. Suite F-103

Oakridge, TN 37830

Lab Number: 88081590
Sample No.: DAN62 GH2,

ss-I, 0-2
Date Sampled: 7-30-88

t Time Sampled: 13:37
Date Extracted: 8-02-88
Date Analyzed: 8-25-88
'Percent Moisture: 9.

Compound Detection Analytical Results
Limits (dry weight)
ug/kg -ug/kg

Acetophenone -- * NO
Aniline -- * NO
4-Aminobiphenyl -- * NO
4-Chloroaniline 6600 NO
I-Chloronaphthalene -- * NO
Dibenzofuran 3300 NO
p-Dimethylaminoazobenzene -- * NO
7,12-Dimethylbenz(a)anthracene -- * ND
a-,a-Dimethylphenethylamine -- * ND
Diphenylamine ND
1,2-Diphenylhydrazine -- * ND
Ethyl methanesulfonate -- * ND
3-Methylcholanthrene -- * ND
Methyl methanesulfonate -- * NO
2-Mothylnaphthalene 3300 6200
1-Naphthylamine -- * ND
2-Naphthylamine -- * ND
2-Nitroaniline 16000 NO
3-Nitroaniline 16000 NO
4,-Nitroaniline 16000 NO
N-Nitroso-di-n-butylamine -- * NO
N-Nitrosopiperidine -- * ND
Pentachlorobenzene -- * NO
Pentachloronitrobenzene -- * NO
Phenacetin -- * NO
2-Picoline -- * NO
Pronamide -- * NO
1,2,4,-Tetrachlorobenzene -- * ND

*EPA has not yet determined detect, on limits for these compounds.

9393



Priority Pollutant Analysis page 4 of 5
Pesticides and PCBs - SW 8270

Matrix: Soil

Date Received:- -Augu5tf I , 1.988 Work Order: 796
Date Reported: August 29, 1988 Job No,. : OR00I

FOR: ES'Oakridge/Ouluth ANG8 8TTN' Mr. Bill Hayden
Address: 710 S. Ill-inois Ave. Suite F--103

Oakridge, TN 37830

Lab Number: 88081590!
Sample No.: DANG2 8H2,
Date Sampled: 7-30-88
ilme Sampled: 13:37
Date Extracted: 8-02-88
ODte Analyqed: 8-25-88
Percent Moisture: 9

Compound Detection ANALYTICAL RESULTS
Limits (dry weight)
ug/kg ug/kg

----------------- ----------------------------------------------------------
Alpha-BHC -- * ND
Gamma-BHC -- * NO
Beta-BHC 6600 NO
Heptachlor 3300 NO
Delta-BHC 5000 NO
Aldrin 3300- NO
Heptachlor epoxide 3300 NO
Endosulfan I -- * ND
Oieldrin 5000 NO
4,4'-DDE 10000 NO
Endrin -- * NO
Endosulfan 11 -- * NO
4,4'-0D0 5000 NO
4,4'-DDT 8300 NO

Endosulfan Sulfate 10000 ND
Endrin aldehyde -- * ND
Endrin Ketone -- * ND
Chlordane 20000 NO
Methoxychlor ..* ND
Toxaphene 20000 NO
Aroclor-1016 20000 ND
Aroclor-1221 20000 ND
Aroclor-1232 20000 NO
Aroclor-1242 20000 NO
Aroclor-1248 20000 ND
Aroclor-1254 20000 ND
tAroclor-1260 20000 NO iI

* EPA has not yet determined detection limits for these compounds. H

.194

---------



-Priority Pollutant Analysis page 5 of 5
Acid Extractables -- SW 8270

Matrix: Soil

Date-Received: August 1, 1-988 Work Order: 796

Ii Date Reported: August 29, 1988 Job No. : ORO0I

FOR: ES:Oakr-idge/Duluth ANGB ATTN:.Mr. Bill HaydenV Address: 7|0 S. Il'linois Ave. Sui-te F-103
Oakridge, TN 37830

11 Lab -Number-: 88081590
Sample No.: DANG2 BH2,
Date Sampled: 7-30-88
Time Sampled: 13:37
Date Extracted: 8-02-88
Date Analyzed: 8-25-88
Percent Moisture: 9

Compound Detection ANALYTICAL RESULTS
Limits (dry weight)
ug/kg ug/kg

2-Chlorophenol 3300 NO
2-Nitrophenol 3300 NO
Phenol 3300 NO
2,4-Dimethylphenol 3300 NO

2,4-Dichlorophenol 3300 NO
2,4,6-Trichlorophenol 3300 NO
4-Chloro-3-methylphenol 6600 ND
2,4-Dinitrophenol 16000 ND
2,6-Dichlorophenol -- * NO
2-Methyl-4,6-Dinitrophenol 16000 NO
Pentachlorophenol 16000 ND
4-Nitrophenol 16000 NO
Benzoic Acid 16000 NO
2-Methylphenol 3300 NO
3- & 4-Methylphenol 3300 NO
2,3,4,6-Tetrachlorophenol -- * NO

2,4,9-Trichlorophenol 3300 NO

H

Analyst Laboratory Supervisor

*EPA has not yet determined detection limits for these compounds.

NOTE: Samples are discarded 30 days after results are reported unless
other arrangements are made. Hazardous samples will be returned
to client or disposed of at client expense.

- -- - -=~ - - - - -.-.. ~-- -1 9



ENGINEERING SCIENCE page I of 5
Priority Pollutant 'Analysis
Base Neutrals - SW 8270

Matrix: Soil

Date Received: August 1, 1988 Work Order: 796
Date Reported: August 29, 1988 Job No-. : OR@O1

FOR: ES:Oakridge/Duluth ANGB ATTN: Mr. Bill Hayden
Address: 710 S. Illinois Ave. Suite F-103

Oakridge, TN 37830

Lab Number: 88081592 88081593
Sample No.: DANG2 BH2, DANG2 BH2,

SS-6, 10-12' SS-9, 16-18'
Date Sampled: 7-30-88 7-30-88
Time Sampled: 15:00 15:50
Date Extracted: 8-02-88.' 8-02-88
Date Analyzed: 8-20-88 8-24-88
Percent Moisture: 12 8

---------------------------------------------------------- --------
Compound Detection ANALYTICAL RESULTS

Limits (dry weight)
ug/kg ug/kg ug/kg

----------------------- ----------------------------------

1,3-Dichlorobenzene, 330 ND ND
I ,4-Dichlorobenzene 330 ND NO
Hexachloroethane 330 NO ND
Bis(2-chloroethyl)ether 330 ND ND
1,2-Dichlorobenzene 330 ND ND
N-Nitrosodimethylamine 330 NO NO
Bis(2-chloroisopropyl)ether 330 ND NO
N-Nitrosodi-n-propyl amine 330 ND ND
Haxachlorobutadiene 330 ND ND
1,2,4-Trichlorobenzene 330 ND ND
Nitrobenzene 330 NO ND
Isophorone 330 NO NO
Naphthalene 330 ND ND
Bis(2-chloroethoxy)methane 330 NO NO
2-Chloronaphthalene 330 NO NO
Hexachlorocyclopentadiene 330 ND ND
Acenaphthylene 330 NO ND
Acenaphthene 330 NO NO
Dimethyl phthalate 330 ND NO
2,6-Dinitrotoluene 330 ND ND
Fluorene 330 ND ND
2,4-Dinitrotoluene 330 ND ND
Diethyl phthatate 330 ND NO
N-Nitrosodiphenylamine 330 ND NO
Hexachlorobenzene 330 ND NO

~~6



Priority Pollutant Analysis page 2 of 5
Base Neutrals - SW 8270

Matrix: Soi
(continued)

D Date Received: August I, 1988 Work Order: 796
Date Reported: August 29, 1988 Job No. : OR001

FOR: ES:Oakridge/Duluth ANGB ATTN: Mr. Bill Hayden
Address: 710 S. Illinois Ave. Suite F-103

Oakridge, TN 37830

Lab Number: 88081592 88081593
Sample No.: DANG2 BH2, DANG2 BH2,

SS-6, 10-12' SS-9, 16-18'.
Date Sampled: 7-30-88 7-30-88
Time Sampled: 15:00 15:50
Date Extracted: 8-02-88 8-92-88
Date Analyzed: 8-20-88 8-24-88
Percent Moisture: 12 8

----- ----------------- m------------------------------------------------------------
Compound Detection ANALYTICAL RESULTS

Limits (dry weight)
ug/kg ug/kg ug/kg

----- ---------- ;-------------------------------------------------------------------
Phenanthrene 330 NO NO
Anthracene 330 NO ND
Dibutyl phthalate 330 1800 B NO
Fluoranthene 330 ND ND
4-Chlorophenyl phenyl ether 330 NO ND
Pyrene 330 ND ND
Butyl Benzyl phthalate 330 510 NO
Bis(2-ethylhexyl) phthalate 330 ND ND
Chrysene 330 NO NO
4-Bromophenyl phenyl ether 330 NO NO
Benzo(a)anthracene 330 ND ND
Di-n-octylphthalate 330 ND ND
Benzo(b)fluoranthene 330 ND NO
Benzo(k)fluoranthene 330 ND ND
Benzidine 660 ND ND
3,3'-Dichlorobenzidine 660 ND ND
Benzo(a)pyrene 330 NO ND
Indeno(l,2,3-'cd)pyrene 330 ND ND
Dibenzo(a,h)anthracene 330 ND ND
Benzo(ghi)perylene 330 NO ND
Benzyl A.cohol 660 ND NO

$ 97



7-7

- Priority Pollutant Analysis Page 3 of 5 i
base Neutrals - SW -8270

Matrix: Soil
(continued,)

Date Received: August 1, 1988 Work Order: 796
Date Reported: August 29, 1988 Job No. : RO1

For: ES:Oakridge/Duluh ANGB ATTN: Mr. Bill Hayden

Address: 710 S. Illinois Ave. Suite F-103
Oakridge, TN 37830

Lab Number: 88081592 88081593
Sample No.: DANG2 BH2, DANG2 BH2, j

SS-6, 10-12' SS-9, 16-18'
Date Sampled: 7-30-88 7-30-88 -
Time Sampled: 15:00 15:50
Date Extracted: 8-02-88 8-02-88

Date Analyzed: 8-20-88 8-24-88.
Percent Moisture: 12 8 4
Compound Detection Analytical Results

Limits (dry weight)
ug/kg ug/kg ug/kg

Acetophenone -- * NO ND
Aniline -- * ND ND
4-Aminobiphenyl -- * ND ND
4-Chloroaniline 660 NO ND
I-Chloronaphthalene -- * ND ND
Dibenzofuran 330 ND NO
p-Dimethylaminoazobenzene -- * ND ND
7,12-Dimethylbenz(a)anthracene -- * ND ND
a-,a-Dimethylphenethylamine -- * ND ND

Diphenylamine -- * ND ND
1,2-Diphenylhydrazine -- * ND ND
Ethyl methanesulfonate -- * ND NO
3-Methylcholanthrene -- * ND ND
Methyl methanesulfonate -- * NO ND
2-Methylnaphthalene 330 ND ND
1-Naphlhylamine -- * ND ND
2-Naphthylamine -- * ND ND
2-Nitroaniline 1600 ND ND
3-Nitroaniline 1600 ND NO
4-Nitroaniline 1600 ND NO
N-Nitroso-di-n-butylamine -- * ND ND

N-Nitrosopiperidine -- * NO NO
Pentachlorobenzene -- * ND ND
Pentachloronitrobenzene -- * ND ND
Phenacetin -- * ND ND

2-Picoline -- * ND ND
Pronamide -- ND NO i/
1,2,4,5-Tetrachlorobenzene -- * NO NO

*EPA has not yet determined detection limits for these compounds.

0398



[ Priority Pollutant Analysis page 4 of 5
Pesticides and PCBs - SW 8270[ Matrix: Soil

Date-Received: August 1, 1988 Work Order: 796[ Date Reported: August 29, 1988 Job No. : DROl

FOR: ES:Oakridge/Duluth ANGB ATTN:Mr. Bill Hayden
Address: 710 S. Illinois Ave. Suite F-103[ Oakridge, TN 37830

Lab Number: 88081592 88081593
Sample No.: DANG2 8H2, DANG2 BH2,V SS-6, 10-12' SS-9, 16-18'
Date Sampled: 7-30-88 7-30-88
Time Sampled: 16:00 15:50
Date Extracted: 8-02-88 8-02-88
Date Analyzed: 8-20-88 8-24-88
Percent Moisture: 12 8

---
Compound Detection ANALYTICAL RESULTS

Limits (dry weight)
ug/kg ug/kg ug/kg

-----------------------------------------------------------------------------
Alpha-BHC -- * ND ND
Gamma-BHC -* ND ND
Beta-BHC 660 ND ND
Heptachlor 330 ND NO
Delta-BHC 500 ND ND
Aldrin 330 NO NO
Heptachlor epoxide 330 ND ND
Endosulfan I -- * ND ND
Dieldrin 500 NO NO
4,4'-DDE 1000 ND ND
Endrin -- * ND ND
Endosulfan I! ND ND
4,4'-DDD 500 ND NO
4,4'-DDT 830 ND ND
Endosulfan Sulfate 1000 ND ND
Endrin aldehyde -- * ND ND
Endrin Ketone -- * ND ND
Chlordane 2000 NO ND
Methoxychlor -- * ND ND
Toxaphene 2000 NO NO
Aroclor-1016 2000 NO ND
Aroclor-1221 2000 NO ND
Aroclor-1232 2000 ND NO
Aroclor-1242 2000 ND ND
Aroclor-1248 2000 ND NO
Aroclor-1254 2000 NO ND
Aroclor-1260 2000 ND NO

* EPA has not yet determined detection limits.for these compounds.

3199



Priori-ty Po'Ilutant Analysis page S of S
Acid Extractables -- SW'8270

Matrix: Soil

Date Received: August 1., 1'988 Work Order: 796
Date Reported: August 29, 1988 Job No. : OR001

FOR: ES:Oakridge/Duluth ANGB ATTN: Mr. Bill Hayden
Address:710 S. Illinois Ave. Suite F-103

Oakridge, TN 37830

Lab Number:, 88081592 88081593
Sample No.: DANG2 BH2, DANG2 BH2,

SS,6, 10-12' SS-9, 16-18'
Date Sampled: 7-30-88 7-30-88
Time Sampled: 15:00 15:50
Da'te Extracted: 8-02-88 8-02--88
Date Analyzed: 8-20-88 8-24-88
Percent Moisture: 12 8

----------------------------------------------------------------
Compound Detection ANALYTICAL RESULTS

Limits (dry weight)
ug/kg ug/kg ug/kg

-------------------------------------------------------
2-Chlorophenol 330 ND NO
2-Nitrophenol 330 ND ND
Phenol 330 ND ND
2,4-Dimethylphenol 330 ND ND
2,4-Dichlorophenol 330 ND ND
2,4,6-Trichlorophenol 330 ND NO

4-Chloro-3-methylphenol 660 ND ND
2,4-Dinitrophenol 1600 ND ND
2,6-Dichlorophenol --. ND ND
2-Methyl-4,6-Dinitrophenol 1600 ND NO
Pentachlorophenol 1600 ND ND
4-Nitrophenol 1600 ND NO
Benzoic Acid 1600 NO ND
2-Methylphenol 330 NO NO
3- & 4-Methylphenol 330 NO ND
2,3,4,6-Tetrachlorophenol -- * NO NO
2,4,5-Trichlorophenol 330 NO ND

Analyst Laboratory Supervisor

*EPA has not yet determined detection limits for these compounds.

NOTE: Samples are discarded 30 days after results are reported unless
other arrangements are made. Hazardous samples will be returned

to client or disposed of at client expense. 40 400
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B 'CASE NARRATIVE-
QUALITY CONTROL'RESU LTS SUARY

SAMPLE NO'(S).:- 88081589-88081593

WORK ORDER NO.: 796

These soil samples were received at the ES Berkeley Laboratory

on 8-01-88. They were received cold and intact.

88-Al-DULU0543 1 402 CN-FRM0 2



SEMIVOLAT-ILEORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED-COMPOUNDS

Job No.: ORO01
Sample Matrix: SoilJ

Client: ES Oak Ridge Cone. Unit: ug/KG
Attn: Bill Hayden Work Order Ho: 796
Address: 710 S. Illinois Avenue Lab Sample ID: Blank

Suite F-103 Lab File ID- 7E5455
Oak Ridge, Tn-. 37830 Date Receivw:d: NA

Date Extracted: 8-02-88
Date Analyzed: 8-19-88

Project: Duluth ANGB Date Reported: 9-13-88
Dilution Factor: NA

# TICs Found: 9% Moisture: NA

I CAS NUMBER COMPOUND NAME RT EST. CONC. Q

67-66-3 Chloroform 2.58 570 60
-- Unknown 2.79 3300

71-43-2 Benzene 3.08 2400 94
-- Unknown 3.95 270
-- Unknown 4.19 1500
-- Unknown 4.56 370 --

-- Unknown 4.62 530

-- C4 Aliphatic 5.07 570
-- Unknown 6.84 530

88-AI-DULUO032 1 404 TT-FRMO1



SEMIVOLATILE-ORGANICS ANALYSIS DATA SHEET
TENTATIVELY.IDENTIFIED COMPOUNDS

Job No.-: ORO01
Sample Matrix: Soil

Client: ES Oak Ridge Conc. Unit: ug/KG
Attn: Bill Hayden Work Order No: 796
Address: 710 S. Ilinois Avenue Lab Sample ID: Blank

Suite F-103 Lab File ID: E5500
Oak Ridge, Tn. 37830 Date Received: NA

Date Extracted: 8-23-88
Date Analyzed: 8-24-88

Project: Duluth ANGB Date Reported: 9-13-88
Dilution Factor: NA

# TICs Found: 15, %'Moisture: NA

I CAS NUMBER COMPOUND NAME RT EST. CON(,. Q

-- Chloroform 2.67 1800 58
-- Unknown 2.88 5000

-- Unknown 2.90 1500

-- Benzene 3.16 330 93
-- Unknown 3.29 530
-- Unknown 4.05 530 --

-- Unknown 4.16 1300
-- Unknown 5.15 1300
-- Unknown 6.78 570
-- Unknown 7.46 400 --

-- Unknown 8.62 570 --
-- Unknown 24.58 700
-- Unknown 27.21 530

-- Unknown 29.31 2300
-- Unknown 29.53 570

81
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SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS j

Job No.: ORO01
Sample Matrix: Soil

Client: ES Oak Ridge Conc. Unit: ug/KG

Attn: Bill Hayden Work Order No: 796

Address: 710 S. Illinois. Avenue Lab Sample ID: 88081589
Suite F-,103, Lab File ID: E5463
Oak Ridge, Tn. 37830 Date Received: 8-01-88

Date Extracted: 8-02-88
Date Analyzed: 8-20-88

Project: Duluth ANGB Date Reported: 9-13-88
Dilution Factor: None

# TICs Found: 15 %'Moisture: 14

CAS NUMBER COMPOUND NAME RT EST. CONC. Q

67-66-3 Chloroform 2.53 1500 30
-- Unknown 2.61 4300 -

71-43-2 Benzene 2.93 850 94
-- Unknown 6.85 1000 -

-- Unknown 11.00 390 --

-- Unknown 11.38 350 -

-- Unknown 11.98 1000 -

-- Unknown 12.16 660 -

-- Unknown 13.79 1900 -

-- Unsaturated Aliphatic 15.14 300 -

-- Unknown 15.97 400 -

-- Unsaturated Aliphatic 26.06 540 -

-- Unknown 29.55 1400 -

-- Unknown 29.78 500 -

Phthalate acid ester 31.38 900 --

88-A1-DULUOO33 1 406 TI-FRMO 1



SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
:L TENTATIVELY IDENTIFIED COMPOUNDS

Job No.:- ORO01

Sample Matrix: Soil
I) Client: ES Oak Ridge Conc. Unit: ug/KG

Attn: Bill-Hayden Work Order No: 796
r Address: 710 S. Illinois Avenue Lab- Sample ID: 88081590

Suite F-103 Lab File ID: E5505
Oak Ridge, Tn.. 37830 Date Received: 8-01-88

Date Extracted: 8-02-88
Date Analyzed: 8-25-88

! Project: Duluth.ANGB Date Reported: 9-13-88
Dilutin Factor: None

I TICs Found: 20, %;Moisture: 9

CAS NUMBER COMPOUND NAME RT EST. CONC. Q

-- Unknown 5.38 5100
-- Branched hydrocarbon 6.49 4400
-- Branched hydrocarbon 7.16 3600
-- Unknown 7.33 3600
-- Unknown 7.76 6200
-- Unsaturated C10 hydrocarbon 8.25 4400
-- Alkyl Substituted Aromatic C9 H12 81.47 4800
-- Saturated hydrocarbon 8.64 16000
-- Unknown 9.08 8800
-- Unraturated hydrocarbon 9.28 3300

I -- Unknown 9.77 4400
-- Saturated hydrocarbon 10.72 10000
-- Unknown 11.00 1900
-- Unknown 11.73 2700
-- Saturated hydrocarbon 12.65 5900

Saturated hydrocarbon 12.90 2200
-- Saturated hydrocarbon 16.30 3200
-- Saturated hydrocarbon 17.97 2900
-- Saturated hydrocarbon 1954 2700

-- Saturated hydrocarbon 21.04 4800

fI
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SEMIVOLATILE ORGANICS.ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED- COMPOUNDS

Job No..: ORO0i I
CSample Matrix: Soil

Client: ES Oak Ridge Conc, Unit: ug/KG
Attn: Bill Hayden Work Order No: 796
Adcress: 710 S. Illinois Avenue Lab Sample ID: 88081591

Suite F-103 Lab File ID: E5502
Oak-Ridge. Tn. 37830 Date Received: 8-01-88

Date Extracted: 8-23-88
Date Analyzed: 8-24-88

Project: Duluth.ANGB Date Reported: 9-13-88
Dilution Factor: None

# T'Cs Found: 17 % Moisture: 9

CAS NUMBER COMPOUND NAME RT EST. CONC. Q

-- Unknown 2.86 6200
-- Unknown 2.88 1500
-- Unknown 4.15 1500
-- Unknown 5.11 1500 -

-- C10 Saturated Aliphatic 8.48 3100
-- C10 Saturated Aliphatic 8.94 1400

-- Saturated Aliphatic 10.54 5500 -

-- 010 Aromatic 11.61 1100
-- Unknown 12.08 1100
-- Saturated Aliphatic 12.52 2900 -

-- C13 Saturated Aliphatic 12.77 1100
-- Unknown 14.40 2200
-- Unknown 16.04 1200 -

-- Carboxylic acid 24.63 2100 -

-- Unknown 29.40 9200
-- Carboxylic acid 29.67 2300 -

-- Unknown 30.84 1500 -

40I
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SEMIVOLATILE ORGANICS-ANALYSiS DATA SHEET.
} TENTATIVELY IDETIF-IED COMPQUNDS

Job No.: OR001

Sample Matrix: Soil

Client: ES Oak Ridge Conc. Unit: ug/KG
Attn: Bill Hayden Work Order-No: 796
Address: 710 S. Illinois Avenue Lab Sample ID-: 88U81592

-Suite F-103 Lab File ID E5464
Oak Ridge, Tn. 37830 Date Received: 8-01-88

Date Extracted: 8-02-88

| VDate Analyzed: 8-20-88
Project: Duluth ANGB Date Reported: 9-13-88

Dilution Factor: None- # TICFound: 16 %'Moisture: 12

CAS NUMBER COMFOUND NAME RT EST. CONC. Q

-- Chloroform 2.55 1600 66
-- Unknown 2.62 5300 -

-- Unknown 2.86 980 -

-- Benzene 2.94 1100 94
-- Unknown 3.93 910 -

-- Unknown 6.85 870

-- Unknown 11.43 570 -

-- Unknown 12.08 1900 -

-- Unknown 12.16 300 -

-- Unknown 15.03 490 -

V -- Unknown 15.19 380 -

-- Unknown 15.97 420 -

-- Unknown 26.02 870
-- Carboxylic acid 29.77 680 -

i_ -- Unknown 31.23 680
-- Unknown Phthalate 31.37 680

IA
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SEMIVOLATILE ORGANItS ANALYSIS. DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

Job No.: OROOI
Sample Matrix: Soil

Client: ES Oak Ridge Conc. Unit: ug/KG
Attn: Bill Hayden Work Order No: 796
Address: 710 S. Illinois Avenue Lab Sample ID: 88081593

Suite F-103 Lab File ID: E5501
Oak Ridge, Tn. 37830 'Date Received: 8-01-88

Date Extracted: 8-23-88
Date Analyzed: 8-24-88

Project: Duluth ANGB Date Reported: 9-13-88
Dilution Factor: None

# TICs Found: 12 %'Moisture: 8

CAS NUMBER COMPOUND NAME RT EST. CONC. Q

-- Unknown 2.75 1300 -

67-66-3 Chloroform 2.77 2000 83
71-43-2 Benzene 3.07 250 92
78-93-3 2-Butanone 3.99 360 26

-- Unknown 5.03 500 -

-- Unknown 6.75 180
-- Unknown 8.62 360 -

-- Hexadecanoic acid 24.59 470 93
-- Unknown 27.21 250
-- Unknown 29.36 800
-- Unknown 29.53 360 -

-- Unknown Phthalate 31.23 220 !

II
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CASE NARRATIVE
.QUALITY -CONTROL RESULTS SUMMARY

Samples No.: 88071552-88071555
Samples No.: 880815890-8881593
QC REPORT NO.: AAF-S-0014-88'

~I

'QC REPORT NO.: CVM-S-OOC7--88

i

The MDL for the following analyte(s) is as provided by the sub-

contracting laboratory: Cadmium, Mercury.
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CASE NARRATIVE
QUALITY CONTROL RESULTS SUMMARY
-QC' REPORT NO.: -OCP-S-0029-88

QC REPORT NO.: OCP-S-0029-88B

Although the matrix spikes met EPA QC guidelines, analysis of
blank spikes showed high recoveries for aldrin and DDT. The data
associated with the analysis of this batch of samples was re-examined
closely. No analytical problems were found. Since there were no
detectable pesticides found in this batch of samples, the quality of the

data should not be affected.

Endrin aldehyde and Kepone were not recoverable because they were
I removed by the alumina column clean-up used on these samples.

Heptachlor epoxide was accidently substituted for heptachlor in
the matrix spiking solution.

I8
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PESTICIDE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY

SOIL

Job No: ,OR001 QC.Report No.: OCP-S-0029-88
QQ Sample N6.. 88081592

Client:, ES Oak Ridge Level (Low/Med): Low

Attn: Bill Hayden Date Reported: 11-02-88

Address: 710 S. Illinois Avenue

Suite 'F-103

Oak Ridge, Tn., 37830

Project': Duluth ANGB Laboratory Supervisor Approval:

QC Report for Laboratory Sample No(s).: _ ____ _____

88081552-88081558

88081589-88081593

Compound Amount Sample Conc. MS Conc. MS % QC

Added In Extract In Extract Rec. # Limits

(ng) (ug/Kg) (ug/Kg) Rec.

Lindane 2270 ND 67.6 89 46-127

Heptachlor 2270 ND 63.9 85 35-130

epoxide

Aldrin 2270 ND 57.4 76 34-132

Dieldrin 5670 ND 167 114 31-134

Endrin 5670 ND 180 95 42-139

4,4-DDT 5670 ND 161 85 23-134

MSD Conc. QC Limits
In Extract MSD % MS % %
(ug/Kg) Rec. # Rec. # RPD # RPD REC

Lindane 73.9 98 89 9 50 46-127

Heptachlor 67.9 90 85 6 31 35-130

epoxide

Aldrin 70.5 93 76 21 43 34-132

Dieldrin 178 94 114 7 38 31-134

Endrin 193 102 95 7 45 42-139

4,4"-DDT 141 74 85 14 50 23-134

# Column to be used to flag recovery and RPD values with an asterisk
* Values outside of QC limits

RPD: 0 out of 6 outside limits

Spike Recovery: 0 out of 12 outside limits 418

88-AI-DULv0269 1 P'i--FPMM -
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PESTICIDE MATRIX SPIKE/MATRIX SFIPKE DURLICATE RECOVERY

SOIL

I Job No: ORO01 QC Report No.: OCP-S-0029-88B
QC Sample No.: Blank

Client: ES Oak Ridge Level (Low/Med): Low
Attn: Bill Hayden Date Reported: 11-02-88
Address: 710 S. Illinois Avenue

Suite F-103
I Oak Ridge, Tn. 37830

Project: Duluth ANGB Laboratory Supervisor Approval:

[QC Report for Laboratory Sample No(s).: ___

88081552-88081558
88081589-88081593

Compound Amount Sample Conc. MS Conc. MS % j QC
Added' In Extract In Extract Rec. # Limits
(ng) (ug/Kg) (ug/Kg) - Rec.

Lindane 2000 ND. -79.1 119 46-127

'Heptachlor 2000 ND 79.2 119 35-130
epoxide

Aldrin 2000 ND 86.1 129 34-132

Dieldrin 5000 ND 210 126 31-134

[ Endrin 5000 ND 234 140* 42-139

L 4,4"-DDT 5000 ND 254 152* 23-134

MSD Conc. QC Limits
In Extract MSD % MS % j
(ug/Kg) Rec. # Rec. # RPD # RPD j REC

Lindane 78.1 117 119 1 50 46-127

Heptachlor 79.1 119 119 <1 31 35-130

epoxide

Aldrin 88.0 132 129 2 43 34-132

Dieldrin 211 127 126 <1 38 31-134

Endrin 237 142* 140* 1 45 42-139

4,4-DDT 256 154* 152* 1 50 23-134

# Column to be used to flag recovery and RPD values with an asterisk
* Values outside of QC limits

RPD: 0 out of 6 outside limits. See Case Narrative attached.

Spike Recovery: 4 out of 12 outside limits

[D 0419
88-Al-DULU0270 I P-~f)1



PESTICIDE METHOD BLANK SUMMARY

Job No.: OR001 Lab Name: Engineering Science
Lab Sample No.- Blank

Client: 'ES Oak Ridge
kttn: Bill Hayden Matrix: Soil
Address: 710 S. Illinois Avenue Level (low/med): Low

Suite F-103 Extraction:
Oak Ridge, Tn. 37830 (SepF/Cont/Sonc): Sonc

Date Reported: 11-02-88

Project: Duluth ANGB 1
Date Extracted: 8-04-88
Date Analyzed (1): 9-09-88 Date Analyzed (2):
Time Analyzed (1): 06:26 Time Analyzed (2):
instrument ID (1): 5880 Instrument ID (2):
GG Column ID (1): Mixed GC Column ID (2): 1
This Method Blank applies to the following samples, MS.and MSD.

EPA Sample Lab Sample Date Lab Sample Date
No. ID (1) Analyzed 1 ID (2) Analyzed 2

88071552 9-09-88
88071553 9-09-88
88071554 9-09-88

- 88071555 9-09-88

- 88071589 9-09-88
- 88071590 9-09-88
- 88071591 9-09-88
- 88071592 9-09-88
- 88071593 9-09-88

420
88-Al-DULU0272 I PT-FRM04



A l l - t - -

CASE NARRATIVE
QUALITY CONTROL RESULTS SUMMARY
SAMPLESNO.: 88081591 & 88081593

I I

When these samples 4ere extracted and-analyzed by EPA Method 8270,
two or mora surrogate spixe recoveries were outside of EPA QC limits.
They were reextracted and analyzed after the sample holding time had
expired. The second extraction showed good surrogate recoveries and no
change in results for target compounds. The first extraction date for
these samples was August 2, 1988, as shown on the enclosed report. The
second extraction date was August 23, 1988.

8

I:
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SEMIVOLATILE' INTERNAL STANDARD AREA SUMMARY

'ab Name: Engineering Science Job No.: OROO1.02
Project: Duluth ANGB

lient: ES Oak Ridge Level-(lw/med): Low
\ttn: Bill Hayden Date Analyzed: 8-19-88
\ddress: 710 S. Illinois Avenue Date Reported: 1-30-89

Suite F-103 Instrument ID:
Oak Ridge, Tn. 37830 Lab File ID:

ISI(DCB) IS2(NPT) IS3(ANT)

Ara ~RT Area # RT Area I RT

1.2 Hour Std. 36542 8.7 8 130270 12.35 70629 17.82

ipper Limit J 73084 j 260540 j 141258

lower Limit 18271 65135 35314

Sampleo I ° I IN- 4

38081589 RA 65161 8.81 236369 12.38 125037 17.85
38081592 RA 61444 8.80 225940 12.36 121000 17.84

II

IS1(DCB) = 1,4-Dichlorobenzene-d4 Upper Limit = + 100% of internal standard area
ES2(NPT) = Naphthalene-d8 Lower Limit = - 50% of internal standard area
IS3(ANT) = Acenaphthene-d8

Column used to flag internal standard area values with an asterisk

89-DULU0802 1 424, SR-FRM-10



SEMIVOLATILE INTERNAL STANDARD AREA SUMMARY

[Lab Name: Engineering Science Job No.: ORO01.02
Project: Duluth ANGB

Client: ES Oak Ridge Level-(low/med): Low
:Attn: Bill Haydefi Date Analyzed: 8-19-88
!Address: 710 S. Illinois Avenue Date Reported: 1-30 -89

Suite F-I03 Instrument ID: 1

Oak Ridge, Tn. 37830 Lab File ID: E5451

ISj(DCB) [ [ IS2(NPT) IS3(ANT)
V Area # RT [ Area # RT Area #RT

12 Hour~ Std. j 41849 8.77 144896 12.35 74607 i7.81

V Upper Limit 83698 289792 149214 JI
Lower-Limit 20924 72448 37304

I Sample No. III 'I

88071506 62205 8.79 228408 12.33 121142 17.80
88071'506 MS 65176 8.80 239396 12.34 122740 17.82
88071506 MSD 63084 8.82 228292 12.36 122246 17.83
Blank 63988 8.79 253886 12.34 135769 17.81
88071555 25556 8.92 112481 12.44 91393 17.91
88081589 65777 8.81 247711 12.35 135279 17.83
88081591 74642 8.80 258920 12.36 156245* 17.84
88081592 65845 8.80 250712 12.35 133225 17.83
88081593' 62572 8.81 244033 12.34 129890 17.83

ISI(DCB) = 1,4-Dichlorobenzene-d4 Upper Limit = + 100% of internal standard area
IS2(NPT) = Naphthalene-d8 Lower Limit = - 50% of internal standard area
IS3(ANT) = Acenaphthene-d8

# Column used to flag internal standard area values with an asterisk

89-DULU0804 1 425 SR-FRMIO



SEMIVOLATILE INTERNAL STANDARD AREA SUMMARY

.ab Name: Engineering. Science Job No.: OROO1.02
Project: Duluth ANGB

'lient: ES Oak Ridge Level-(low/med): Low
\ttn: Bill Hayden Date Analyzed: 8-19-88
Xddress: 410 S. Ilinois Avenud Date Reported: 1-30-89

Suite F-103 Instrument ID: 1
Oak Ridge, Tn. 37830 Lab File ID: E5451 LI

IS4(PHN) iS5(CRY) 156(PRY) RT
Area # RT Area # RT Area # R

12 H6ur Std. 118658 22.42 j_ 96289 30.82 67277 36.34

Jpper Limit 237316 2 192578 3 134554

Lower Limit 259329 2148144 0833638

Sample No. II
38071506 190638 22.43 121195 30.81 99836 36.34
38071506 14S 190758 22.45 117846 30.82 98692 36.35
38071506 MSD 195119 22.46 112065 30.83 71086 36.37
3lank 214279 22.44 114874 30.83 130290 36.38
38071555 177300 22.50 135243 30.91 40464 36.49
38081589 222563 22.45 166575 30.84 139811* 36.39
38081591 255310* 22.46 192146 30.86 125687 36.40
38081592 166141 22.44 173263 30M85 101128 36.37
38081593 212902 22.45 158859 30.84 136838*- 36.39

IS4(PHN) = Phenanthrene-dlO Upper Limit = + 100% of internal standard area
IS5(CRY) = Chrysene-dl2 Lower Limit = - 50% of internal standard area
IS6(PRY) = Perylene-d12

# Column used to flag internal standard area values with an asterisk

89-DULU0805 1 426 SR-FRM12



SEMIVOLATILE 'INTERNAL STANDARD AREA SUMMARY

Lab Name: Engineering Science Job No.: OROO1.O2
Project: Duluth ANGB

Client: ES Oak Ridge Level-(low/med): Low

hAttn: Bill Hayden Date Analyzed: 8-20-88
UAddress: 710 S. Illinois Avenue Date Reported: 1-30-89

Suite F-103 Instrument ID: 1

Oak Ridge, Tn. 37830 Lab File iD:

IS54(PHR) -IS5(CkY) RT I6(PRY) R
Area # RT Area # RT Area # RT

12 HorSd 11896,8 22.44 87362 30.65 53177 36.35

(Upper Limit -237938 f 174724 .106354

[Lower-Limit 59484 43681 26588

Sample I N..

88081589 RA 209385 22.46 150839 30.86 98517 36.40
88081-593 RA 200403 22.46 142456 30.85 93594 36.38

'II

IS4(PHN) = Phenanthrene-dlO Upper Limit = + 100% of internal standard area
jIS5(CRY) = Chrysene-d12 Lower Limit = - 50% of internal standard area
'IS6(PRY) = Perylene-dl2

# Column used to flag internal standard area values with an asterisk

427
89-DULU0803 I SR-FRI~12



SEMIVOLATILE INTERNAL 'STANDARD AREA- SUMMARY' -

.ab Name: Engiheering Science Job No.: OROO1.02
Project: Duluth ANGB

'lient: ES Oak Ridge Level-(low/med): Low-
\ttn: Bill Hayden Date Analyzed: 8-21/22-88
Xd'dress: 710 S. Illinois Avenue Date Reported: 01-27-89

Suite F-103 Instrument ID: 1
Oak Ridge, Tn. 37830 Lab File ID:,

IS1(DCB) j 12(NPT) 'S3(ANT)
Area # RT V Area # RT Area # RT

12 Hour Std. 35805 8.75 j 125745 j 12.32 70104 j 17.78

Upper Limit 71610 i 251490 1402 8

Lower Limit L 17902 62872 35052

Sample No. K I I I I I
38081593 RA 75664* 8.79 278938* 12.34 145428* 17.81
88081591 RA 68285 8.76 231157 12.33 126849 17.80
88071552 27162 8.97 132295 12.44 115194 17.91
88081553 18554 9.13 112435 12.55 101520 18.00
88071590 Swamped - - - -

88071554 Swamped --

IS1(DCB) = 1,4-Dichlorobenzene-d4 Upper Limit = + 100% of internal standard area
IS2(NPT) = Naphthalene-d8 Lower Limit = - 50% of internal standard area
IS3(ANT) = Acenaphthene-d8

# Column used to flag internal standard area values with an asterisk

89-DULUo800 1 428 sR-Fa1



[SEMIVOLATILE INTERNAL STANDARD AREA SUMMARY

LabNaime. -Engineering Science Job No.: 0R001,02

L Project: Duluth ANGB
Client: ES Oak Ridge Level-(low/med): Low

FAttn:- Bill HaYdeni Date Analyzed: 872i/22-88
[Address: 7.10-,S. Illinois Avenue Date Reportted: 1-30-89

Suite F-103 Instrument ID: I
Oak Ridge, Tn.' 37830 Lab File ID:

I .S4(PHN) IS5(qRY) IS6(PRY)V Area # RT Area-# RT Area # RT

12 Hour Std. j 117819 22.40 98366 30.81 66178 36.29

lUpper Limit 235638 196732 132356. j
ILower Limit j 58909 49183 33089

'SampleNo.

F 88081593 RA 246829* 22.43 200033* 30.83 145769* 36.34
88081591 RA 217949 22.42 193115 30.80 144081* 36.32

-88071552 224711 22.50 88289 30.97 122370 36.55
i 88071553 198983 22.57 52669 31.05 42099 36.53
88081590 Swamped - - -

88071554 Swamped

'I

I

IS4(PHN) = Phenanthrene-dlO Upper Limit = + 100% of internal standard area

IS5(CRY) = Chrysene-d12 Lower Limit = - 50% of internal standard area
IS6(PRY) = Perylene-d12

# Column used to flag internal standard area values with an asterisk

89-DULU0801 I 429 SR-FRM12



SEMIVOLATILE INTERNAL STNDARD AREA SUMMARY

,ab Name: Ehgin'eerihg Science Job No.: OROO.02
Project: -Duluth ANGB

2lient: ES Oak Ridge Level-(low/med): Low
'\ttn: Bill Hayd'efi Date Analyzed: O8"24w88
\ddress: 710 S. illnois Aienue, Date Rdported: 01-27-89

Suite F'-103 Instrument ID: 1
Oak Ridge, Tn. 37830 Lab File ID

iSl'(DCB) j i (NPT), IS3(ANT)
Afea # R Area i/ I- RT Area # RT j

[2 Hour~ Std. J 58230 8.7 0 207835 1 2.L27 j 105650 17.73

Jpper Limit-- - 116460 415670 ! 211300

ower .Limit 29115 , 103918 52825

Sample No.

3lank 57501 8.72 212671 12.23 122163 17.70 4
38081593 RE 59050 8.71 210309 12.24 114831 17.70
38081591 RE 62879 8.72 216940 12.25 121261 17.73
38071552(10:1) 68490 8.76 242632 12.29 128997 17.75
38071554(10:1) 64004 8.75 198207 12.32 108176 17.77
38081590(10:1) 67225 8.79 218800 12.34 117261 17.80

II
I

IS1(DCB) = 1,4-Dichlorobenzene-d4 Upper Limit = + 100% of internal standard area
IS2(NPT) = Naphthalene-d8 Lower Limit = - 50% of internal standard area
IS3(ANT) = Acenaphthene-d8

'I Column used to flag internal standard area values with an ascerisk

89-DULU0798 1 4.30 SR-FRM110



SEMIVOLAT-IL INTERNAL STANDARD AREA -SU MARY

FiLab Nape: Engineering Science Job No. : ORO01.02
U Project: Duluth ANGB

Client: ES Oak -Ridge Level-(low/med): Low
iAttn: Bill Hayden Date Analyzed: 8-24-88
jAddress:. 710 S. Illinois Avenue Date Reported: 1-30-89

Suite F-103 Instrument ID: 1
Oak Ridge, Tn. 37830 Lab File ID:

IS4(PHN) IS5(CRY) RT S6(PRY) RArea # -' RT Area!# RT Area# RT

12 Hour Std. 176974 22.33 131790 30.74 78278 36.19

'Upper Limit 353948 -263580 156556

I Lower Limit 88487 65895- 39139

ISample I i I 
Blank 171758 22.33 105006 30..71 45655 36.11
88081593 RE 186076 22.32 102499 30.71 37392* 36.10
88081591 RE 193924 22.33 87493 30.71 28533* 36.11

A 88071552(10:1) 213456 22.35 119235 30.74 45771 36.16
88071554(10:1) 173746 22.36 54595* 30.71 18200* 36.12
88081590(10:1) 194586 22.41 71024 30.75 25959* 36.17

I

IS4(PHN) = Phenanthrene-dlO Upper Limit = + 100% of internal standard area
:IS5(CRY) = Chrysene-d12 Lower Limit = - 50% of internal standard area
IS6(PRY)-= Perylene-d12

I# Column used to flag internal standard area values with an asterisk

I8
"431

89-DULUO799 1 SR-FRM1I 2
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SEMIVOLATILE.,METHOD BLANK SUMMARY
4B

Job No.,: Work Order No.:
Lab Sample No.: C---

-Client: Lab File ID: (E5 5 - i
Attn: Matrix: 5$o /
Address: Level (low/med):

Date Analyzed:
Time Analyzed: =Q 't
Instrument ID:
Date Reported:

.Project:7

This Method Blank applies to the following samples, MS and MSD.

Sample Lab- Sample Lab File Date of
Number ID ID -Analysis

)ANCJ. V64. -ss-q '4-1?I ~'~ 9; 0
I II

I I 4 I
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,GC/MS TUNING AND MASS CALIBRATION

Decafluorotriphenylphosphine (DFIPP)

Case No. 123456 Contractor Engineering Scien Contract No. 99999999

Instrument ID fl Date / Time 8/19/88 10:42'

Lab ID )D0819::Dl Data.Release Authorized By: i /

I m/z I ION ABUNDANCE CRITERIA I RELATIVE ABUNDANCE

I 51 1 30.0 -60.0% of mass 198 1 "53.03 OKI168 less than 2.0% of mass 69 10.00 OK • 0.00) t)i I It "
1 69 1 mass 69 relative abundance 6.69 . , I

1 70 i less than 2.0% of mass 69 1 0.00 OK (0.00) ti I
1 127 140.0 - 60.0% of mass 198 1 42.05 OK I
1197 1 less than 1.0% of mass 198 1 0.00 OK
1198 1 base peak, 100% relative abundance 1 100.00 OK
1199 1 5.0 - 9.0% of mass 198 1 6.40 OK
1 275 110.0 - 30.0% of mass 19B 1 20.94 OKI
1365 1 greater than 1.00% of rass 198 I 2.09 OK I
1 441 1 present, but less than mass 443 1 10.77 OK
1 442 I greater than 40.0% of mass 198 I 72.37 OK
1 443 112.0 - 23.0% of mass 442 1 14.25 OK (18.42) 12

THIS PERFORMANCE TUNE APPLIES TO THE #1 - Value in parenthesis is X mass 69.
FOLLOUING SAMPLES, BLANKS AND STANDARDS. *2 - Value in parenthesis is % mass 442.

I_._SAMPLE ID_ I LAB-I IDATEOFANALYSIS..ITIME_OF_AHALYSISI
15ONG DFTPP FOR TUNI )D0819 1 8/19/88 I 10:42 I

I SW,.''- £A-. I CSYS. I I_ I'.2 iL

i JiL 1 I 1 CS /' 1.(;:? 0.5s, at) W

. -- 514iYI9- SU IS. - see n ES.

I 'I S'SS' I E 5 Vi q3 L

FORM V 434 7/85

4 ' ."S")e /: 1 I/ -- ,-5"



File >DO81 ?014G DFTPP FOR TUNE Scan 362
Bpi, Ab oO0 NRM EHH 4.84 Min.

-, .. ., . , I , y 4 I , I
+ 11 . . .. .. .. .. . .. .. . . . " 10

198

9 -•

442

296
7 I Ii0 127 .- 2, 35

4e /

I 27S-

'Ii 296

10~~ ~~ 14 2I 6 0

so 0 150IS 200 250 300 350 400

File: >00819 Scan t: 362 Retn. time: 4.84

SM/z It M/z Int. M/Z Int. M/z Int. M/z Int.

41.10 .478 93.95 .292 143.00 .357 200.15 .399 256.00 6.691
44.10 26.485 94.15 .143 145.20 .214 202.75 .564 257.20 .671
44.80 .128 96.05 .314 145.90 .285 203.85 2.325 258.10 2.889
45.10 .143 98.05 4.394 147.20 1.384 204.05 .706 259.00 .442
45.40 .121 98.95 3.032 148.10 2.226 205.05 4.458 265.00 1.177
46,60 .128 100.15 .314 149.20 .792 206.05 22.027 272.00 .207
49.00 1.091 100.95 2.261 150.40 .114 207.15 3.153 273.00 1.519
50.10 14.010 103.25 .471 152.20 .078 207.95 .870 274.10 3.745
51.10 53.028 103.45 .271 152.90 .913 208.15 .314 275.10 20.943
52.10 2.604 103.85 1.134 153.90 .392 209.15 .200 276.20 2.732
55.00 .200 104.95 1.141 155.00 .992 209.95 .506 277.10 1.933
56.00 1.890 106.05 .271 156.10 1.855 210.65 .949 278.10 .342

57.10 3.631 107.05 13.025 156.80 .128 211.05 .264 282.20 .093
57.90 .128 108.05 2.019 157.60 .585 211.25 .514 284.30 .121
58.60 .250 108.85 .121 159.50 .314 211.55 .185 284.90 .207
59.50 .093 110.05 30.195 161.20 .85 214.85 .207 296.10 4.572
61.00 1.020 111.05 4.522 163.80 .071 216.15 .571 297.00 1.120
63.10 2.176 111.85 .350 165.10 .842 217.05 5.778 303.05 .785
64.70 .207 112.75 .243 166.00 .621 218.45 .150 315.05 .449
65.20 1.113 115.75 .185 167.10 4.116 219.85 .136 323.05 1.869
69.00 67.694 117.05 9.651 168.10 1.876 221.15 5.514 326.95 .606
73.00 .471 117.95 .749 173.10 .449 222.85 1.120 328.25 .136
74-.00 5.600 118.95 .292 174.10 .706 224.05 10.778 333.95 1.113
75.00 9.273 121.85 .856 175.00 1.541 225.15 3.067 335.15 .314 435
76.10 2.582 123.05 1.555 176.00 .250 226.05 .385 351.85 .378

77.10 43.441 124.95 .556 177.00 .963 227.15 5.150 352.15 .428



iO,04 3.345,128.25 2.275 18i.10 ;984 234.05 .114-,54.6B5 .086 .1
'.00 '423129. 05 20.322 184.10 .385 234.25 .221 J365.4 2.090

81.90 1.02? 130.05 2.033,184.90 1.676 242.25 .756 372.00 1.234
83.05 .906 130.95- 1.020 186.20 11.306 242.45 .121 403.10 .692
83.65 .:185 132.15 .499 187.10 2.996 243.25 .827 421.05 .5 6
8.905 .407 133.95 .635 188.10 .271 244.15 8.76? 421.85 392
,85.05 .906 134.15 .399 189.00 .870 245.05 1.220 422.25 .414
85. 5 1.298 135.05 2.047 191.00 .371'246.05 2.197 423.25 5.000
86.15 .414 136.15 .392 191.95 .806 247.10 .121 441.15 10.771
87,05 .699 136.95 .956 193.05 1.063 249.10 .335 442.15 77.366
-91.15 .984 141.10 2.539 196.15 2.618 254.00 .321 443.25 14.252
92.15 .542 '142.10 .992 197.95 100.000 255.10 43.434 444.25 1.698
92.95 5.578 142.80 .556 199.05 6.39B ..

436
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Calibration Check Report

Title:-ID 625 ACID AND BASE/MEUTRALS * EtPHENOL, DBP&2-NO2-4-HEPH
Calibrated:,.880819 10:10

Check Standard Data File: )E5451

Injection Time: 880819 1i:07

Compound RF RF %Diff Calib Meth -4,, o-i~c'

N-Nitroso-Dimethylamine .97447 .91078 6.54 Average
2-Fluorophenol 1.13043 1.14732 1.49 Average
bis(2-Chloroeth;l)ether 1.34309 1.12263 16.41 Average
Phenol 1.59648 1.49773 6.19 Average
Phenol-d5 1.38909 1.34159 3.42 .Average
Aniline 1.37724 1.33509 3.06 Average
2-Chlorophenol 1.23872 1.23629" .20 Aoerage
1,3-Dichlorobenzene 1.33894 1.37110 2.40 Average
1,4-Dichlorobenzene 1.29251 1.36972 5.97 Average
Benzyl Chloride - - - Average
Benzyl Alcohol .74390 .70417 5.34 Average
1,2?Dichlorobenzene 1.23619 1.30133 5.27 Average
2-Hethylphenol 1.04062 1.01752 2.22 Averdge
3--4-hethylphenol 1.04613 1.00554 3.88 Average (Conc=50.00)
bis(2-chloroisopropyl)Ether 1.68957 1.87218 10.81 Average
N-Nitroso-Di-n-Propylamine 1.01091 .94068 6.95 Average
Hexhloroethane .56084 .60912 8.61 Average
Dibromochloropropane - - - Average
Nitrobenzene .46004 .44262 3.79 Average
Hitrobenzene-d5 .39509 .38087 3.60 Average

2-Hitrophenol .20748 .20709 .19 Average
Isopho:one .81764 .80436 1.62 Average
bis(2-'hloroethoxy)methane .47140 .42221 10.44 Average
2,4-Dimethylphenol .27958 .27455 1.80 Average
Benzo:c Acid .24725 .23263 5.91 Average
2,4-oit, orophenoi .27946 .27969 .08 Average
1,2,4-Trichiorobenzene .3121? .32152 2.99 Average
Hapht alene .88333 .89725 1.58 Average
4-Chloroanline .39406 .36686 6.90 Average
Hexachlorobotadiene .19193 .19916 3.77 Average
4-Chloro-3-Hethylphenol .32605 .31186 4.35 Average
2-Hethylnaphthalene .51308 .50203 2.15 Average
Hexachlorocyclopentadiene .41011 .43275 5.52 Average
2,4,6-Trichlorophenol .43671 .41864 4.14 Average
2,4,5-Tricilorophenol .34677 .39696 14.47 Average
2-Flucrobiphenyl 1 07242 1.10006 2.58 Average
2-Chloronaphihalene 1.10710 1.1129 1.73 Average
2-Nitroaniline .55901 .51965 7.04 Average
Dimethylphthalate 1.24432 1.27570 2,52 Average
I A-hlinitrnlnluene .31339 .32739 4.47 Average

438



Vf Calibration Check Report

Title: ID 625 ACID AND BASE/-EUTRALS + EtPHEHOLDHSBP&2-H62-4-HEPH
Calibrated: 8O081910:10.

Check Standard Data File: )E5451

lrijectioh Time: 88081911:07

Compound RIF RF %Diff Calib Hith

Acenaphthylene 1.57886 1.65544 4.85 Average
3-Nitroaniline .57448 .55298 3.74 Average
2,4-Dinitropher.ol .15291 .15128 4.20 Average
Acenaphthene 1:608564 1.11913 2.90 Average
Dibeniofuran 1.36426 1.37240 .60 Average
2,4-Dnitrotoluene .34710 .J3756 2.75 Average
4-Nitrophenol .0161 .79184 1.22. Average
Fluorene % 1.12246 1.16015 3.36 Average
Diethylphthalate 1.28599 1.38430 7.64 Average
4-Chlorophenyl-phenlether .47254 .49347 4.43 Average
4-Nitroaniline .26499 .23961 9.54 Average
2,4,6-Tribromophenol .21518 .21171 1.61 Average
1,2-DiphenlhydrazinE - - - Average
Alpha-BHC - - - Average
Beta-BHC - - - Average
Gamma-BHC - - - Average
Delta-BHC - - - Average
Heptachlor - - Average
Aldrin - - - Average
N-Nitrosodipitielariht .42249 .43596 3.19 Average
4,6-Dinitro-2-Methylphenol .13086 .13632 4.17 Average
4-Bromophenyl-phenglether .21830 .21848 .08 Average
Hexachlorobenzene .30780 .3.'13 7.90 Average
Pentachlorophenol .1673C .16468 1.60 Average
Phenanthrene .94607 .96776 2.29 Average
Anthracene .95445 .99998 4.77 Average
Di-.-Buty!phthalate 1.51144 1.56161 3.32 Average
4,4'-Dibromobiphen,)l 1.66708 1.92512 15.48 Average
Fluoranthene .96211 1.01991 6.01 Average
Heptachlor Epoxide - - - Average

Erdcsulfan I - - - Average
4,4"-DDE - - - Average
Dieldrin - - - Average

Endrin - - - Average
4,4'-DDD - - - Average
Endosulfan II - - - AverageP Endrin Aldehude - - - Average
4?4'-DDT - - - Average
Endosulfan Sulfate - - - Averagef. Dibutylchlorendate - Average
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Calibration Check Report

Title': -ID 625 MACID JADBASEMEUTRALS +-EtPHENOLDNSBP&27NO2-4-HEPH
Calibrated: 8B8019 10:10

Cbeck Standard,Data Fil: )E5451
-Injection'Time: 880819 11:0?

Compound RF RF % Diff- Calib:Heth
--------
Benzidine .1871 .07934 56.09 Average
Pyrene 1.484601:2BG31 13.36 Average
Terphinyl-dl 103862 ;91682 11.73 Average
Butylbenzylphthalate 1;05779 .9130 13.68 Average
3,3'-Dichlorobeniidine .15087 .09729 $5.51 Average
Chrysene 1.14312 41.06473 6.86 Average
Benzo(a)Anthracene 1.09294 :96631 11.59 Average
bis(2-Ethylhexyl)Phthalate 1.30762 1.13997 12.82 Average
Di-n-octylpjthalate 2.71198 2.51807 7.15 Average
Benzo(a)Pyrene 1.03642 ,.96401 6.99 Average
Benzo(b)Fluoranthene 1.33934 1.16443 13.06 Average
Indeno(D,2,3-cd)Pyrene .98488 '.75987 22.85 Average
Dibenzo(ah)Anthracene ;88532 .87895 .72 Average
Benzo(k)Fluoranthene 1.08833 1.10285 1.98 Average
Benzo(g,hi)Perylere .98474 .7598? 22.84 Average

RF - Response Factor from daily standard file at 25.00 ag/L

RF - Average Response Factor from Initial Calibration

%Diff - % Difference from original average or curve

Page 3 of 3
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CalibrationReport. C- 1-fiLL,

Title,: J.D 6257RCIDAND BASENEUTRALS.* EtPHENOL,DNSHP&2-N02 4-HEPH.
Calibrated: 880819 13:44

WFiles: - )E5451 " - - - -

RF RF RF RF RF" RF RF
Compound 10.00 25.00 40.00 6oo 80.00- 120.00 160.00 RRT RE % RSD

"N:Nit Dithylamin - .91078 - - - - .431 .91078 -
24Fiu6rbphenol 01.14732 - - .69 1.14732 -
bis(2Chloroethyl)ether - 1.12263 - - - .941 1.12263 -
Phenol 1.49773 - .923 1.49773 -
Phenol-d5 1.34159 - -- :920 1.34159

Aniline - 1.33509 .- .941 1.33509 -I - 2-Chlorophenol 1.23629 - - - .947 1.23629 -
1,3-Dichlorobenzene - 1.37111 - - - .987 1.37110 -

1',4-Dichlorobenzene 1.36972 - - 1.004 1.36972 -I Benzvl 'Chloride . .. - - -
,Benzyl'Alcohol" - .70417 - - - 1.053 .70417 -

1,2-Dichlorobenzene - 1.30133 - - - - 1.057 1.30133 -
2-Hethylphenol - 1.01752 - - - 1.097 1.01752 -

3-&-4-ethylphsnol - 1.00554 - - 1.149 1.00554 - (Conc-
bis(2-chioroisopropyl)Ether - 1.87218 - - 1.104 1.87218 -

N-Nitroso-Di-n-Propylamine - .94068 - - 1.157 .94068 -

Hexachloroethane - .60912 - - 1.152 .60912 -
Dibronochloropropane - - - - - - -
tHtrobenzene - .44262 - - .841 .44262 -
Nitrobenzene-d - .38082 - - .836 .38087 -
2-Hitrophenoi - .20709 - - - - .914 .20709 -
Isophorone - .80436 - - .899 .80436 -
bis(2-Chloroethox>:)methane - .42221 . . . . .959 .42221 -
2,4-Dimethylphenol - .27455 - - - .936 .27455 -
Benzoic Acid - .23263 . . . . .981 .23263 -
2,4-Dichlorophenol - .27969 - - - .974 .27969 -
1,2,4-Trichlorobenzene - .32152 - - - .990 .32152 -
Naphthalene - .89725 - - 1.004 .89725 -
4-Chloroaniline - .36686 - - - - - 1.025 .36686 -
Hexachlorobutadiene - .19916 - - - - - 1.054 .19916 -
4-Chloro-3-ethylphenol - .31186 - - - - - 1.154 .31186 -
2-Hethylnaphthalene - .50203 - - - - - 1.175 .50203 -
Hexachlorocyclopentadiene - .43275 - - - .856 .43275 -
2,4,6-Trichlorophenoi - .418G4 - - - - - .870 .41864 -
2,4,5-Trichloropheno! - .39- - - - .826 .3969G

2-Fluorobiphenyl - 1.10006 - - - - - .886 1.10006
2-Chloronaphthalene - 1.12629 - - - - - .898 1.12629 -

2-Nitroaniline - .51965 - - - - - .924 .51965 -
Dimethylphthalate - 1.27570 - - - - - .969 1.27570 -

---------------------------------- ------- ------- ------- ------- ------- -------

RF - Response Factor (Subscript is amount in mg/L)

RRT - Average Relative Retention Time (RT Std/RT Istd)

RF - Average Response Factor

%RSD - Percent Relative Standard Deviation
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-Calibration Report

Title: ID,625"-ACIDAND BASE/MEUTRALS t EtPHENOL,DNSBP&2-Nb2-4-HEOH
Calihbrated: 880819 13':44

Files: )E5451 ... .
'RF RF RF RF RF' RF -RF

,Compound 10.00 2o.0 40.0o 0.00 8o.00 120.0 160.o0 ?RR RF % RSD
--------- ------- ------- ------- -- ------ ------ ------- ------- ------- -- -- -------

.2';6-Dihitrotoluene - .32739 - J- - 978 .32739 -

'Acefiaphthylene - -1.65544 - .970 1.65544 -
-3.itroanihne - .55298 - - - .998 .55298 -

2;,4-Dinitrophenoi - .15128 - - 1.015 .15128 -

Ace6aph'hene - 1.11713 - - 1.005 1.11713 -

Dibenz6furan - 1.37240 - - - 1.033 1.37240 -

.2',4-DihitrotoluenE - .33756 - - - 1.045 .33756 -

4-Hitrophenol - .79184 - - 1;033 '.79184 -

Fluorene - 1.16015 - - 1.094 1.16015 -

Diethylphthilate - 1.38430 -- - - 1.097 1.38430 -

4-Chiorophenyl-phenyiether - .49347 - - - 1.099 .49347 -

4-Nitroahiline - .23961 - - 1.108 .23961 -

2,4,6-Tribrolnophenol - .21171 . - - 1.139 .21171 -
1,2-Diphenylhydrazine - - - - - -

Alpha-DHC -. . .. .
Beta-BiHe . . . .. . ..- - - -

Gamma-BHC - - -.

Delta-BHC - - -

Heptachlor - - - .

Aldrin - - - - -

H-Hitrosodiphenylam:ne - .43596 - - - .892 .43596 -

4,6-Dinitro-2-Hethylphenoi - .13632 - - 7.88 .13632 -

4-Bromophenyl-phenylether - .21848 . - - .940 .21848 -

Hexachlorobenzene - .3321. - - .958 .33213 -

Pentachlorophenol - .16468 . - - .985 .16468 -

Phenanthrene - .96776 - - 1.003 .96776 -
Anthracene - .99998 . - - 1.009 .99998 -

Di-n-Butylphthahite - 1.56161 - - 1.103 1.56161 -

4,4'-Dibromob.phenyl - 1.92512 - - i.137 1.92512 -

Fluoranthene - 1.01991 - - - 1.171 1.01991 -

Heptachlor Epoxide - - - - -

Endosulfan I .

4,4'-DDE .. ....

Dieldrin .. . .

Endrin ....

4,4'-DD, ....
Endosulfan II - -

Endrin Aldehyde .. . . .

4,4'-DDT - - -

RF - Response Factor (Subscript is amount in mg/L)

RRT - Average Relative Retention Time (RT Std/RT Istd)

RF - Average Response Factor

%PSD - Percent Relahive Standard Deviation
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Calibration Report

L Title: JD' 625 -CID'VAND BMSE/NkUTRALS t EtPHENOL,DNSBP&2-NO2-4-HEPH
-Calibrated: 880819 13:44

LI -Files: - )E5451 . . . .
RF :RF- RF RF RfE PF RF

Compound 10.00 25.0 40.00 60.00 80.00 120.00 160.00 RRT P-F RS DU ---------- --- ------ ------ -- ---- ---- --- - - --- - -------

EndesulfarSuif t .... • ....

Di butylchlorendate - - - - -

Benzidine - .07934 - - - .868 .07934 -

Purene - 1.28G31: -, - - .874 1.28631 -
'Terphenl-14 - :91682 .- - - .895 .91682 -
Buty1benzy1phthalate .91307 - - - .953 .91307 -
3,3'-Dichlorobenzidne - .09729 - - - 999 .09729 -
Chryseie - 1-.06473 - - - 1.003 1.06473 -

- Benzo(a)Arithracene - .96631..- - - .997 .96631 -ii bis(2.,Eth'lhexyl)Phtha!ate -- 1.13997 - - - 1.018 1.1399 -

Di-.-octyIphthalte - 2.51807 - -. - ,923 2.51807 -

Benzo(a)P rene - .96401 - - - .991 .96401 -

Benzo(b)Fiuoranthene - 1.16443 - - - .952 1.16q43 -

.Indeno(!,2,3-cd)?yrene - .75987 . . . . . 1.176 .75987 -

Dibenzo(ah4-nthracene - .87895 - - - 1.184 .87895 -

BenzokiFluoren*here - 1.10785 - - - .955 1.10785 -
Benzog,.h,i)Peryiene - .75987 - - - 1.176 .75987 -

RF - Response Factor (Subscript is amount in mg/L)

RRT - Average Relative Retention Time (RT Std/RT Istd)

F - Averame Response Factor

%RS1- Percent Relative Standard Deviation
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StMIVOLAT1LE INTERNAL STANDARD -AREA StUMlARY

i~a~b Name: . ~. . - -Contract______I

Lab Code: -d ase No:___SAS No.:___ SDG No.:

_____ Ftt Anlzd: 9EPA Samptle, -No. (Standard),: n! DaeAnlze/k71

Lab -rile-1D' '(Staihda-rd - 5J4 T-ime- Analyzed: /~

Instrument ID:_____

I IIS1(DCB) I-I1S2 (NPT)' Ij 1S,3.(ANT)
IAREA lrT R ARA~ T '[AREA RI T

I12"HOUR I P3S V6,I

UPPER I-I___ ~ :~

ILOWER I I/~ 31
ILIMIT J2~~ 7 ,/q j , i ~ v~

IEPA S-kMPLEJIIIII

oil1 I9, I 1I--1 )~ cg-.X
02I1gI rvS E $S7i56 ,Ii. 3 3k&I i's3 4 1- 2- i go"Io /IjU6 -

03 )ED___A 1 1-~ ~ --- ~

071 ___ __ __ 15 ____a's____ I __ _ _I __________I 12,31_ I Lgv_ __ 0 1 __ 3_

121 __________ &6 ____ ___ 1 1___ 2 ____ ___ 1- 1 _ __ 1 L72_ ___ I
091 ___________I________ I V1_____ I _____________ 1 ____ Is __________ Iyv 117311

141 _ _ _ _ _ _I_ _ _ _ _ _ _ _ _ _ _ _ _I_ _ _ _ _ _ _ _ _ _ _

131 _ _ _ _ _I_ _ _ _ _I_ _ _ I__ _ _ _ I__ _ _I_ _ _ _ _I_ _ _

141 1_____________1 ____________ ______1_I____________ I___1 ____ ______1_____ _______

151 1 - 1,_ ____ ___I_____I___ ____ __

161 1___________I _________ ______1.__________ '__________ ______

191 _ _ _ _ _ _ _ _ _ _ _ _I_ _ _ _ _I_ _ _ _ _ _ _ _ _

21 _ _ _ _ _ _ _ _ _ I_ _ _ _ _ _ _ __ _ _ _ _ _ _ _

IS1 (DCB) = 1,4-Dichlorobenizene-d4 UPPER'LIMIT =+ 100% of
1S2 (NPT) -Napht~halene-dS internal standard area.
153 (ANT) = Acenaphthene-;d8 LOWER LIMIT =-50% of

internal standard areaa.

SColumin used to flag internal standard area values with an asteris

page-_ of .444 FORm vii, sv-1



4C
SEMIVOLATILE INTERNAL STANDARD AREA SUMMARY

S[ Lab Name:___________ Contract:

Lab Code-: _ Case No.: SAS No.: SDG No.:

U EPA Sample No. (Standard) :,N-1LiVA T D Date Analyzed: & /9

Lab File ID -(Standard): -S67/ Time Analyzed: io'.4

Instrument ID:

SliS4-(PHN)- I, IS5(CRY) I 1S4 (PRY) I I
' AREA #4[ RT I AREA #1 RT AREA #1 RT I

12 HOUR . I . . I
IJ STD /Y$ 22 t ' ~2' 3 ~I6 ? 1Z:3I I . .... I I I .. ... .

I UPPER IVLIMIT' 113-7(/ - ' /, 15V~ I f .,1- 3 I
LOWER I I I I

S1.-I 3 ... , i

JEPA SAMPLEI I
I NO. II II
I I I . . . -3

e5 23 o 01j wo ' o Iv Ii Q 9( .Ig, I IA i,8?6i I.7__ ILI

*-ol 54_ q . 7Q6l , 1 19.' , 1,1q I -QtLL 4 it ao , g3 I;?or9 ' Ia?> 1 -

6,5,5"o ? , jl2jL 30 ,. " 3 I . ',:3L /L 0I490 1 " 3 k1

11-_'gr_ I 2,__ / l_L (___L_ I__ _ _ _ _ 1 __o._'__ I .. _o,, y _0-_ _

S131 %tI I____qI __ ___ 1 ____ I I__k_ __ Y I 1_h_91 3

I ~121II
1 3 1 1 1 - 1

1 151 __________ ________ _____ ________ I _______I_________I______
516 I I _I

171 I I... I
I 191 _____I _I I.

2 01 I _ I .... . . I I
S211 I_ _ I
I 221 I _ I

IS4 (PHN) Phenanthrene-dl0 UPPER LIMIT + 100%
IS5 (CRY)- Chrysene-d12 of internal standard area.
IS6 (PRY) = Perylene-d12 LOWER LIMIT - 50%

of internal standard area,

1 Column used to flag internal standard area values with an asterisk

page _ of _
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GEMfS TUNING NHO flOSS CRLIBRRTIOH

DmcflubrotriphenylhOksphine (Cripp)

Case No. 123156 Contractor Engineering Scien Contract Ho. 99999999

Instieitn 'Th11Date I line 8/20/88 13:13

Lab,10:)00820::01 Data .Relea~e'futh6]ized-8y:

./z ION R IJHO. LC IT[.. - - - I -16-. . .. . . . . ... ..

-i SI 30.0 - 60.0% of-mnass 198 1: 52. 0?71
1 68' 1 -1 ess. than 2. 0A of.' ass .69 I 00-K (00)1
169 1 ass 69 relative abundance I 86.92
170 less than-2.01 of rAss-69 1 0.00 OK (0.0011

1127 1110.0-- 60.0% oifnassi198 1 1.01 OK
1 19? 1 less than 1.01 of mass 198 1 0:00 OK
1 198 1 base peak, 100% relative abundance 1000O
1 199 1 5.0 - 9.01 of mass 198 6.77 OK
1 275 1 10.0 !-30.0' ofnmass 198 1 22.020OK
1 365 1greater than 1.0%of mass 198 1 130
I111 1 present, but less than mass H13 12.23 OK
111i2 1greater than 10.0% of mass 198 90.33 OK
11131 17.0 -23.011 of mass 11 15.80 OK (17.50) 12

THIS PIRFORMIONE JUNE OPPLIES 10 THE 11 - Ualue in parenthesis is I mass 69.

FOLLOJIHG OR1PES, BLONKS MX STOHORROS. 12 - Ualue in parenthesis is X mass 112

ISONG DrIPP rOR TUHI-)082k_________ 1 8/20/88 1 13:13

rcj UA 718t5/3 :~--~*

I4a

I _____iui_____o___SS____L_____________

_____uo__ph____hohin ( _ ___ __ ____)

a~ eIo 246Cnrco anieeiga ce Cot at ao 999

a9ns 9rlt eaudne' a69 "

I9 esla . o s 9 a 0 I0 O
19_bs__ e_,_OOrelti_ __bundance__ ___ a ____ _ ,0___ aO _ _ _ __ _ _

a 9 , ,( na s a9 a,7 a
a 7 _ 0,__ -_ 0,0______ s 1___ _ __ _ __ _ __ ___ _ .0__ __ aO _ __ _ _ __ _

36 r a ahn10%o s 9 a,9 a
a 4 rsnblls _______________ an____________ ss_____________ a ________________ aOK _____________
a 4 rae 0O(o a a 18 a03 a
a 1 70-230 (ns a a" a58 aK(?5)1

ro I .7/8

"44g



[FilA -10820 • '50116 DFTPP FOP TUNE ES:'OAKP IOGE/DULUTH Scan 354
10At0 00 S U8 NRI EtiH . 4.84 m irn.

'I " 50 0 ;150 O00 250, 300 350 400 450 500

19800

I 't 44E

50 25

9,'. 759

V 8 80 '"

70

'.0

50 100 150 204 50 300 351 400 450 500

f ile: )00OU0 Scan 1: 351 Retn. tine: 4.8

nlz Int. m!z Int. mlz Int. mlz Int. mIz Int,

V.10 23H 130.? a 2.192 192.15 1.911 2S9.30 .666 353.O0 .110

19.00 XS2 131.15 2.025 193.25 2.219 260.20 .566 355.25 .191
S50.10 1,7 132.25 .911 191.15 .941 261.30 .551 HMO?.0 .21

51.10 52.071 133.25 2.35S 195.35 1.720 262.10 .25? 358.50 .110

S2.20 3,0S3 134,05 1,369 196.15 2.418 262.30 .173 359.60 .08555.10 31.713 135.15 3.672 198.05 10,.OO 262.60 .126 361.S0 .136

58.10 1.010 136.25 1.80 199.05 6.766 263.40 .226 32.60 .09 4
e61.20 ?82 137.20 165 201, .278 261.30 S.30 363.50 A89

62.20 .750 138.10 1.500 203.25 1.911 269.0 .99? 365.10 1.901
63.00 2.119 139.20 .I5 201.5 2.670 269.00 .052 366.00 .12

5.210 1.69S 1 ,3.25 .9 20S.15 1.61 26030 .068 372.00 1.2S9

56.20 1.27 133.90 .839 206.35 20,566 272.20 .393 373.50 .288
52.20 11.980 H3.10 .976 207.15 2,18 2?3.00 130 375.80 .05

69.10 36.923 137.20 2.36 208.05 1.24 272.10 1.086 376.90 .068
52.20 1.301 18.10 2.820 211.15 6.327 263,10 22.019 367.20 .100
6 1 .296 139.20 6.268 213.05 .351 276.10 3. 383.50 .501
62 . .230 150.20 1.264 203.25 .650 27.00 1.789 389.10 .12

7.00 2.953 139.20 3.137 217.05 5.932 269.80 .126 3900 .231
7810 2.686 113.00 1.170 20.15 .918 279.0 .2083 392.60 .02179.10 6.32 13.20 2.63 219.05 i.159 280.60 .22 301.60 .220

80.10 11.981 1 3.10 .976 22.15 5.833 283.00 .519 02.00 .325
81.10 U6.98117.20 2.925 22225 .923 292.30 .08 302.60 .131
82.10 6.116 IS 2O 283 223.25 1.9 295.20 .362 2 0320 .619

8615 2.203 160.0 .9 224.05 11.282 296.20 3.668 30.20 .299
8.0 .656 162.00 1.681 22815 .183 296.80 .923 30.80 .079
9I.0 3.221 161.20 .71 2192705 .27 29.20 .262 102,30 .079
92.0 1.311162.20 .629 22795 .682 302.25 .283 10 .157 44

93,05 8.586 163.10 1.878 228.95 1.100 303.15 .923 121.15 .278



I9.5 S 2103 I6S120 3.037,230.25 .530301.05 ,278 12L95 ,50 I
97:15 '17 88:167.I0 5-670'230;85 189 301.85 .291,422.25 .32
9835 -5.738 168.10' 2172231.25 1.075 306.25 J15"23.15 4 .85
-99.15 6.871- 169.20 1.988232.15 .511 309.45 .A6 14235 .860 1
101.05 ,L789170.20 .729 233.35 .986 310.15- 079125.15 .136
102.95 .535 172.20 ;530 233.75 .268 316.15 .325 126.5 .341
103.95 1.127 173.20- 1.217 233.95 J05317.85 .100 i33.65 .063
1OS05 1.390 171.00 1.175 235.75 ,f7331B.15 I 068 13i.35 .126
106.25 1.962 171:20 130 236.25 ;656 32105 -.184 138,65 .060
101.05 11.613 175.20 2.221 -373 551 323.05 1.610 139.75 .073
108.05 1.201-176.10- 1.028 238.25 .252 325.65 ,I051'il25 12.227
110.05 32.929 177.30 1.720'238.75 ,362-327.05 .619 112,15 90,333
111.15 15.616 170.00 1.322'210.25 .309 327.65- .199 W13.25 15.801
116.15 1.018 179.10 4.169 211.25 ,il331.75 .211 111.25 1.631
117.05 7.96 180.20 2.S5 13.85 .715332.05- 199A19.55 .152
117.95 1.212 181.20 1.668 2M1.05 9.191 332.15 .105 119.75 .089
120.05 1.512.183.30 1.359 21515 1.631:333.15. .211 152.65 .152
121.15 2.315181.10 .687 25.95 • 1.437:331.15 -1.070 153.75 .152
122.05 2.231 185.10 2.025'247'30 .897 335.15 .351 159.15 .152
123.15 6.688 186.10 10.789'219.10 .818 337.25 .181 470.50 .226
121.15 3.012 187.10 3.824 260 30 .708 311.25 .177170.80 .105
125.25 7.632 18.30 .85525120 13.38332.15 .291 176.60 .184-
127.05 11.012 189.20 1.100.255.10 41107 31615 .598 198.70 .089
128.05 3.876 190.20 .378 256.10 6.300352.05 A16 533.75 .115
129.05 18.767 191.20 1.163 258.10 2.397 353.36 .188

448



-File :'DO:O 197.7-198.7 amu'. 5 0 11 ' DFTPP FOR TUNE ES:OAKRIDGE.'DULUTH
EIPS"",1?0,,0,3 , 400 500 600

6 5 0 0 - -s o

6000-

5500- -80

5000- 70

450C.

3004-
450040
250'.

20
1000"-

S500" 
.-10

2.8 3.2 3.6 4.0 4.4 4 5e 5.6 .6. ,

I
] I +

I
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IL

Cal ibrati on- Check'Repvrt

Title-:10 625'ACIVAA B.9S1/HfU8RALS-- ttPHtH0L;DMSBPa2-HO2+H[1fPH

Calibrated: 880819 10:10

Check Standard Data File: )(5162 ,%-S
Injection lime: 880820 13:36

Conpound RF Rf 1Oiff Calib Hdth

H-Hitroso-OihethylaMine .97117 .92995 1.5? Average
2-Filu'ophenol 1.1303 1.18303 .65 Average
bis(2-Chloroethyl),ther 1.31309 1;16399 13.33 Average
Phenol '1.59618 1.59199 . .28 Average
Phenol-dS 1-38909 1.39955 .75 Average
Aniline 1.3772 - - Average
2-Chlorophenol 1.231872 1.29666 4.68 Average
1.3-Oichlorobenzene 1.33891 1.1058 5.35 Average
1,4-Oichlorobenzene 1.29251 1.40375 8.61 Average
Benzyl Chloride - Average .
Benzyl Alcohol .7390 .53313 28.33 Average
1,2-Oichlorobenzene 1.23619 1,339B3 8.35 Average
2-hethylphenol 1.01062 1.20383 15.68 Average
3--l, ethylphenol 1.01613 1.03896 .69 Average (Conc-SO.00)
bis(2-chloroisopropyl)[ther 1.68957 1.15687 13.77 Average
H-Hitroso-0a-n-Propylanine 1.01091 1.02720 1.61.Average
Aexachloroethane .56081 .606SI 8.11 Average
Oibromochloropropane - - Average
Hitrobenzene .16001 .i519 1.76 Average
Hitrobenzen-dS .39509 .36551 2.12 Average
2-Hitrophenol .20718 .2112 3.20 Average
Isophorone .81761 .8108H .83 Average
bis(2-Chloroethoxv)methane .17140 .758? .95 Average
Z,-Diethv1phenol .27958 .28751 2.85 Average
Benzoic Acid .2725S .2013S 18.56 Average

2,4-Oichlorophenol .27916 .28520 2.05 Average
1,2,i-irichlorobenzene .31217 .32906 5.1 Average
Naphthalene .88333 .91916 1.06 3verage
4-Chloroaniline .39106 .3685S 6.1? Average
Hexachlorobutadiene .19193 .21262 10.78 Average
4-Chloro-3-flethylpenol .32605 .33191 2,72 fiverage
2-lethylnaphltalene .51308 .52156 1.65 Average
Hexachlorotyclopentadiene ,11011 .33518 18.20 Average
2,,6-Trichlorophenol .J3671 .40156 8.05 Average
2,i,S-richlorophenol .3167? .43388 25.12 Average
2-Fluorobiphenl 1.0722 1.07022 .20 Average
2-Chloronaphlhalene 1.10710 1.12951 2.02 Average
2-Hitroaniline .55901 .E21S 3.02 Average
Oinethylphthalate 1.21132 1.30711 5.05 Average
2,G-Oinitrotoluene .31339 .31519 10.21 Average

PF - Response Factor from daily standard file at 25.00 g/ll

RF - Average Response factor fron Initial Calibration

10ff - X Difference fron original average or curve

Page l of 3 450



Calibration Check Report

lile: 0625 A-CIOHBO 8SE/HCUIRALS"' EtPHHL,
oHsBPa2-HO2" 1PH

Calibrated: B80819:10:10

Check' Standard Data rile: )[5i62
Injection Tine:-88082013:36

Compound Rr OF ZXiff Calib Meth

A~naihthlene '1-578861.63991 3.87:Average

3-Kit(oSniline .5?448- .3274 7.27 Averahg

.2,4:ihitrophenol' 15791 10183 3S;51 Average

Rcenapfithehe 1.0561 1.10826 • "2.08Average

Dibinzofu ia 136126, 1. Z740' 4.63 Averagen 2 ,4-Dfnitro vene .34710 .331i2 1.52' Average

4-Kitrbphinol .80161 .01437 1.59 Average

rlucrene J.12246 1.1513S 2.57 Average
S1899 1.4291S 11.13 Average

4 -Chlorophenyl~phenyiither X 425i .55399 17.21 fluaje

4-itroaniline .2609 .21106 20.32 Aferage

2,1,6-ribr6mophenol .21518 .27011 25.69 Average

1,2-Diphenylhydrazine - - Average

lpha-BAHC - Average

Beta-8HC - Average

6ama-BHC Average

Delta-BH- - Average

Reptachlor - Average

Aldrin Average

N-Hitrosodiphenylanine .42249 .45827 8.M7 Average

i,-winitro--1ethylphenol .13086 - - Average

-Drmophenyl-phenylEther .21830 .22231 1.85 Average

Rexachlorobenzene .30780 .3130? 1.71 Rverane

Pentachlorophenol .16736 .17437 4.18 Average

Phemanthrene .9107 .95751 1,21 Average

fAnthracene .M S .97025 1.66 Average

Di-n-Bitylphthalate 1.51141 1.5S986 3.11 Average

1,4'-Oibromobiphenyl 1.66708 1.96366 17.79 Average

rluoranthene .96211 1.00303 4.25 Average

Reptachlor Epoxide - - - Average

Cndosulfan I - Average

-,4"-r - Average

Dieldrin - Average

[ndrin - - Average

"y- , ODO - Average

[ndosulfan 11 - - Average

[ndr.in Aldehyde - - Average
,4'-D- - Average

[ndosulfan Sulfate - Average

Dibutylchlorendate " Average
-------------------------------- ......------- ------- - ------------

r - Respbnse factor from daily standard file at 25.00 ng/L

R - Average Response ractor fron Initial Calibration

1Oiff - I Difference from original average or curve

Page 2of 3 451



-conpound, Pf 'PF Xfift 'Ealib Iieth

18071 .0026 9B.1SVverage:

ifohnyl-61i I 10i62JYO8 .99,8ver~ge
'8ut~beny1~tI~lt'e'I 0779 I.0880 .163-fuer-age

3,34khidloibbenzidine, .15007- .1967. 53Dvrg
Cfiys1. 14312 1.1611M 1.61 Overage

BenAzo~fithiacene- 1,.09291 L.O3W 511 Alverage
bis(th yhxY mate. J-30762J. 2318 58 OUvRerage

Dii-otyphhaa'2371198 3.23S23 -19.29fAverage
T enio(a~frene: 1.3621.01030 - .37 Overage

Benzo(b)FlIderanthene 1.33931 1.31645 .lAverage
lnden,0,3-c)Pyrene .9848 .79701 19.08-Aiverage
0bebnzo(a;h)hhthracehe .895321 .69651 21.33 Overage
8 enzo( T'luorinthene 1.08633 1.23957 11.11 flverage

Benzo(y,h,i)PerVlent .9i17i .79701 19.06 Overage

Rr - Response Factor fron daily standard file at 25.00 ng/L :
Rr - Overage Rewpnst factor fromi Initial Calibration I

10iff - I Difference fron original average orcurve i
Page 3 of345



Calibration Report

litle:-10 62~5;f A]ND BRS/HEUIRRLS, EIPHEHOLDHSBP02-HD2-H-EP:H
Calibrated: 880820 15:26

riles: - )E5162 - -

Rr Rf- Rr Rr Rr R Rr
S-Compound 10.00 25.00 0.00 60.00 80.00 120;00 .160:00 RRI RF Z RS0

H-Hilroso-Oinethylauine - .92995 - - - - .26 .52995 -

2-fluorophenol- - 1.18303 - - - - - .678-1.18303 -

bis(2-Chloroethyi)ether - 1M6399 - - - - - 941 1.16399
Phenol - 1.59199 - - - - .921 1.59199 -
Phenol-d6 - 1.39955 - - - .921 1.39955

Aniline - 1.31929 - - .941 1.31929 -

'2-Chlorbphenol 1.29666 - - .918 1.29666
1,3-Oschlorobenzene - 1.11058. - .3 987 1.11058 -

l,-Oichlorobenzene - .0301 -1 !.004 1.10301 -

Benzyl Chloride - - - - -

Benzyl Alcohol - .53313 - 1.053.53313
l,2-Oichlorobenzene - 1.3394 - - 1.058 1.33913
2-Methvlphenol 4120383 - - 1.098 1.20383
3-a-1-l1ethylphenol - 1.03896, - - - 1.149 1.03896 (Conc=20.0,50.0,80

bis(2-chloroisopropyl)Ether - 1.45687 - - 1.105 1.5687 -

H-Hitroso-Oi-n-Propylanine - 1.02720 1.150 1.02720 -

Hexachloroethane - .60651 - - 1.153 .6065S -

Dibronochloropropane -. ...

H Nitrobenzene - .5196 l - - .8A1 .45196 -

tHirobenzen-d6 - .38551 - - .836 .38551 -

2-Hitrophenol .21112 - - .915 .21412
15ophoronE .81086 - .898 .81086P bis(2-hloroethoxy)nethane .47587 - - - - .958 .A7587
2,i-Omnethylphenol .28754 - - .937 .28751
Benzoic Acid .20135 - - - .979 .20135

2,4-Oichloropheno .28520 - - - .97 .28520
1,2,4-irichlorobenzene .32906 - - .991 .32906
Nlaphthalene - .91916 - 1.001 .91916

4-Choroanili e - .36855 - - 1,025 .36SS
Hexachlorobutadiene - .21262 - - 1,051 .21262
4-Chloro-3-1ethylphenol .3391 - - 1.156 .33191

2-ethylnaphihalene .52156 - - - - - 1175 .521567 Hexachlorocyclopentadiene - .335-8 - .856 .33518
2,H,6-Irichlorophenol ] AM - - - - .871 ,A0156
2,4,5-lrichlorophenol - .3388 - - - - .877 .A3388I 2-"Fuorobipher, l - 1.07022 - - - .886 1.07022
2-Chloronaphthalene - 112951 - - -. 898 1.12951

2-Hitroaniline .51215 - - .924 .S215 -
Oimethvlphthalate 1.30711 - - .969 1.30711 -

R - Response [actor (Subscript is amount in ngLl)

RN - Average Relative Retention line (RI Std/Rl Istd)

P.[ - Average R~esponse [actor

-R fI Percent Relative Standard Deviation

-Page I of 3 453



Calibration Report

lidle: 10 625S-OCIO flHD-BflS/H[UtR9LS ttP~H[HDL,0x5BP92-H2-4-IIPH
Calibrated: 80820-15:26 t

-Files: - )E5462 - - - -

Rr -,Rr Rr F r -Rr R[ rF
Compound- 10.00- 25.00 10.00 60.00 80,60 1201.00 160.00 RRI PC X RSD f

2,6-Oinitr otoluene - M350' - - - - - .9?8 M3549 -

Acenaphthylene - 1.63991 - - - - - .971 -1.63991 - $
3-Mitroaniline - .53271, - - - - - .999 .53271 -

?,i-Dinitrophenol' - .10183 - - - - - 1.016 .10183 -

Rcenaphthene - 1026.- - - - 1.005 1.10826 -

-Dibenzofuran - , 1. izil'40 - - - - 1.033 1.12740 -

-2,4-Msitrotoluene - .33112, - - - - - 1.01 .331V2 -

A-Mitrophenol - .84? - - - - 1.033 .8103 -

- Fuorene - 1.15135 - - - -1.091 1.1513S -

Diethylpht -halatc - -1'.2915 - 1.096 1.2915
i-Chlorophenyl-phenylether - '035309 - - 1.099 .55S399
i-Nitroabiline - .21106 - - - - 1.106 .21106 -

2;1i,6-Tribromophenol - .270ii - MO-1.1 .27011
1 ,2-Diphenylhydrazine - - - - - - - -

Ripha-BOC- -- -

6amta-BRE- - - - -

Oelta-kH
Heptachior - - - - -I

Rldrin - - - - -

H-Hitrosodiphenylamine ASO .18? -- - -892 .15827 -

i,6-Oinitro-2-Ilethylphenol - - - - - - - - -

i-Bromophenyl-phenylether - .22231 - - - - .910 .222314

Nexachlorobenzene - .3130 - - .958 .31307 -

Pentachiorophenol - .1703 - - .96S .1743? - I
Phenanthrene - .95751 - 1.003 .95751 -

Anthracene - .97025 - - - - - 1.009 .97025 -

Oi-n-Butylphthalate - 1.55886 - - - 1.102 1.55886 -

4;1'-Dibrctiobiphenyl - 1.96366 - - - 1.136 1.96366 - i
Fluoranthene - 1.00303 - - - 1.171 1.00303 -

Reptachlor Cpoxide - - - --- -

(odosulfan I- - - - - - - - -

Dieldrin - - - - - -

Endrin zz
Cndosulfan 11 - - - - - - - -

Endrin fldehyde- - - - - - - - -

Rr - Response ractor (Subscript is amount in uig/L)]

RRI - R~erage Relative Retention lime (RI Std/Pt Istd)

PC - fiverageResponse factor

IPSO - Percent Pelative'Standard Deviation
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I
[Calibration Report

itlte:'ID 625 MOOD E ASE/HUIR LS [ EtPH[HQLHS9Pa24AO2 -flPH
-Calibrated: 8808ZOIS:26

riles: - KSWz -. -

Rr kR Rr - R RE RE Pr

Conpound 10;00- 25.00 i4;00' 60.00- -80.00 120"00" 160.00 RRI RE -'RSD

[ndosulfan Sulfate .... - -[. Dibutylch]orendate- - - - - - -

8e~zodine : .00261 - - .868 .00261
Pyrene 1.36436 - - .871 1.36136 -

letphenyl-dl1 - 1.0888 .8951.088Butylbenzylphthalate 1.00880' .953-1h00880

3;3' lichlofobenzidine - .15967 - - .999 .15967

Chiyiehe - 1.16148 - - - 1.0021.16118 -

Benzo(a).Rnthracene - 1.0331? - - .997,1.0331? -

bis(2othylhexV1)PhthWae -1.23181 ' - i.017,-1.2318i -

Oi-noctylphthalate 323523- - - .923,3;23523 -r Benzo(a)Pyrene - 1.0030 - - - .992-1.01030

S-Benzo(b)Fluoranthene . 1,3161S5 - - .953-13165
Jndeno(1,2;3-cd)Pyene - .79701 - - 1.177 .79701

Dibenzo(a,h)Mnthracene - .69651 - - - 1.185 .69651
Benzo(k)fluoranthene - 1.23957 - - - - - .956 1.23957
Benzo(gh,i)Piylene" .79701 -- 1.17? .79701

......... ......... ......... ....... . . ...... . .. .... . .. ..............

RE - Response Factor (Subscript is amount in mg/L)

RPI - Buerage Relative Retention fine (Ri Std/RI Istd)

Pr - Rverage Response Factor

XPD - Percent Relative Standard Deviation

Page 3of 3 455



8 C
SEMIVOLATILE INTERNAL STANDARD AREA SUMMARY

Lab VName':__________ boh%-tact: -

Lab Code.: Case No.: _ SAS No.: SDG No.:Date Code.

EPA- Sample No.(Standard)": _ Date Analyzed: -

Lab- File ID (Standardl): 659I -, ' Time Analyzed: /*3 :CL

Instrument ID: ..

I~ .lIS4 (PHN), 1 . . S5 CRY) I ' -'iS4(PRY) ' I:
I ' AREA #1- RT I AREA #1 RT I AREA #1 RT

I1, ".'- I I1 . == - I .. ..
JUPPER F I1I!
I 1 , I -- -I I": ' " - ' - - -

SLOIWER I F '

LIMIT 1 , --- I! " -I- h " ------ '
I EPA SAMPLEI I I- I
I NO. I t

oEPA SA: LE I I I
o5 I 'I

o 1 I i

eyS4- 3 0 11 1''c Son-) 1' i. i V_____ I__________
07 2 Q I 0 t 31 5( ____

0841
095i

0 6 1 _ 1I,-1 -

101I

.141I

81 I

5 C 9 2IOI,~~I~~o~I 2~J~ I L3 j35~- 4-I

201 I I '

IS4 (PHN) = Phena~nthrene-dlO UPPER LIMIT =+ 100%
IS5 (,CRY) = Chrysene-dl2 of internal standard area.,
IS6 ,(PRY) = Perylene-d12 LOWER LIMIT = - 50k

P,,4 internal standard area.

.u Column used to flag internal standard area values with an asteriski']

page of
-- -- FORM VIi-I SV-2 101 "

456



8B

SEMIVOjLATILE INTERNAL 'STANDA~tr AREASUAR

ti Lab:Name:: - Contract-.,, ____

Lab. Code: __ _ _ Case No..:._ _ SASNo.: _ __ SDG No.~ _ _

EP-iA Sa'mple No. (Standad):____ . Date- Analyz ed:, 0 o

i. Lab File 'ID (Standard):. '6 Timfe Analyzed: /.3

-Instrument ID,:_____

L1S I~ '~ (DCB) I :11S2,(NPT) I [IS3f(ANT-'I
I E RT I AREA RT AREA RT-

S T - I7 ' J I S -. 1 -7 , , 7 J a i

V [ U~~PPER ,. jj
'LIM IT q2 ~c% A io~4 I tgsI I-

L M IT It I 7 (,

L IEPA S.MLE I -------.

0 40:.[

08-- ------------ -----------
'01F
-1%301 YfIX11~KT abf§, I5117$

12 ___________ ___________ _______ ___________ "1__________ _______

13 _ _ _ _ _ _ _ _ __ _ __ _ _I_ _ _ _ _ I_ _ _

14 ___________ ___________I____________ ________ ___________ _______

01 1_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

0671 11___ _ A _ _ _ _ _ _ _I_ _ _ _ _ _ _ _I_ _ _ _ _I_ _ _

__ _ _ _ 91_ _ _ _ _: .. _ _

20-1-_ _ _ I _ _ _ _ _ I _ _

092 2 _ _ _ _ _ _ __1_ _ _ _ _ __,I _ _ _ _ _

1.01 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ I ___ __ I _________ I ______ I ____ _+ __100 __-. _o f

141,45 FOR VII _____ 10 __ _I



8C

.SEIMIVOLATILEINTERNAL STANDARDAREA SUMMARY

Lab Name: . Contract:_ _ __

Lab Code: -Case No.: SAS. No..: SDG No. :,

EPA Samp e No. (,Standard):_____ Date Analyzed: , '

Lab File ID (Standard): -- 5 .... Time Analyzed: / JLi

Instrument ID:

I: zIS4 (PH) jI;S5(CRY) I IIS4(PRY) I j,
I I AREA #I RT I AREA #I RT I AREA # RTI - I . . l-----------I---I--- -- " - -- -- ....-- I

J12 HOUR 1I* 1 i

I* STD ./1 . Y_/ j I"1'q 3O_5, / "77 41 171
UPPER .! 1 i I I-I "

LOWi

.1- 9 130.3
I I-MITE 1 , , I 13 .: I I

IEPA SAMPLE I I I I

SAMPLoiE1QvvI' 1 1 1 S 1 L VI NO. I I !

03'-5__,-__o21,______ 2. . 1 I I 1 _,,, 1 __________3 - I q %. 1 I_ st ,,1 I

04.! . ! ., I I _ _ _ I _ _ I _ _ _ _ _O i l , tI . , 1 .. }
051_ 1 1 ] __ 1 _ _ _

09 _ I -
09 _ _ _ _ oI I -_ _ _ ,.I _ _ _ _I_ _

13:1 I I

141I
151 1 .

1 7 1 .......---- --

22 1,,
IS4 (PHN) -Phenanthrene -dl0 UPPER LIMIT-, + 100%
Is5 ( RY).=, ChrYsene-dl2 of interiial standard area.
IS6 (PRY) = perylene-dl2 LOWER LIMIT -50%

" of intethal standard area.
i'fu Column used to flag internal standard area values with an asterisk

, ipage of
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L Decflu~6L~eiylposphihe (OFWPP)

-Cast Ho. 123M5 Cohtrictcr Engineering Scien lontracLiA. 999999S9-L lntriien ID11-Date /-Time 8/21198 22:3?

Lab JD1821::01 Data Reledse-futhorized By:________________

Miz4 10XABNORM - C -XRLRIU 8VlTH(

3 51 0.0 - 6O.Or-of 198 - i 9.7i*DK
68 Ilesthan,2.Or~of mass 69 1 0.00 OK (0.00)11l
69 nss 69 ialatiutbdndahce 1 57.80

*70 1 es~ than 2.DWcf ns 69 0.00 Ox 0.00) v1
1-127 [10.0 - 60.01 of -6ss199 12.73 OK
1197 Hesslthan-LOX of-nms 198 V 0OKi
199 100.00of~ 198 6.5I

-~18ibaie~peak-, 160k- relative abrundance- 000~ ..Iu - .~l I I~ IJ

I '36S greater than 1.001 bfkss 198 i 2.55 OK
W11 present, but-lessthan fiass M1 . 12.92:0K1* 112 1 greater than A0.DZ of mass 198 9 3,050OK
W 13 7.0 - 83.01 of'rassii2 ISM7 OK (18.912I

TMIS PERFOWNRCE TURE fiPPLIESJDJHE 11 - Value in parenthesis i3 Xnmass 69.
FOLLWS SMtPLES, BLONKS SNO STANORROS.. 12 - Value in parenthesis is X nass 112.

1 SFWLE 10 ' _ OB1 ___ ________IJ OF -NRLYSISJ__liflfur_ RYSL
aSoN uripp rovium:_-0182 1- 8/21/80 -1 22:7

V~c~iSqi leA C- 's'2 Y? G 9 1 1% '. VAt~

~'J'C75S2 qI- C [c'0L, 061~ u

~OI9o I7~$ es_ VY~ 0-7 Ls ESV
a~c 7- 1 S- S' a
__ __ __ __ ao __ _ _ _ _ _ _ _ __a_ _ _ _ _ _ a_ _ _ _ _ _ _

1: q0 
rI*4,R

-------------------- _ __ ___ __ __ __ __ __

I ____________________________

-I _ ____ ____ __ ____ ____ _A_
re u Ve

I I I459a



-"i.le -l?-2 . . 50t1G6 DFTPP FOR TUNE scah 354
Br, -At, . NRN 8 l0- 4 .83 ,in., ~ ~ 2 ,',. ,, ,. ,16o 2o 24o0 :,8o . o 0 41i LJ

'o' ' ! '- t ' ) I- i - I -, ! "_ . ? ft I 1?' 1

1916

9 -442

- 80 I j
1 27.,

2050

~ I / 275

so~ 12 20020 20 8 2 6C 0 4

IfI

fill: )DIOZ1 Scan i: 35i- Retp. time: 1. 83

nl Int. n/z Int. mIz Int. m/z Int. n z Int.I

------- ... I.I, ~ ----- --------- ----------- _----------

S0.10 123787 1233S .A18,187.00 3,4 5.05 -1.234 329.65 .193
1.10 19.-(13 12.45: ..4GI'187.93 .397,-246.05 1.963 332;15 .17Z
S2.10 2.735 127.05 12.727 169.00 7e3 247,00 ,17 333.15 .20
S6.10 .2 YI2&;0S 3.11V190.00 .'236 25O9O .0 A 331.05 1.362
S8.20 1.126 129,65 19.105 192.05 .QS,25200 .032 33S;05 ,451
£1.90 M1 130.15 1.359 196.05, 2353:1S.0 0 AMCG 392 .161
62.10 .526 132;0S M93 19805 100300:256A 5900 31105 .429
63.00 2.416 135.05 .37S 199.05 .4?.257.10 .-193.313;!5 .79
63.90 .526 135.9S .322 199.95 S325 -0D- 2.671 116'25 .60?
6S.I0W 3S 137.10 .633 201,05 .311 25E90- J10 352.25 .676
69.00 57.799 HI.0 1.899 201.3S .22S29.20 .386 352.95 .429
71I.0 3.72Z 112.20 .483 202.05 .161 26SJO .150353,45 .313
?.10 6.190 112.90 A161203.15 .386-26.20 .139 153,9S .579
77.10 42.SS 141.10 J61 201.05 3.068 270.70 .139 3S5.15 .054-
78.10 2.575 116.10 .601 205.05 5.310 271.00 .021 356.50 .269
79.10 3.250 118.00 1.6,3,206.05 21.276 272,10 .311 36S,10 2.553
80.10 2.789 150.10 .225 211.15 .3332'2.90 1,019366.10. M?
81.10 1.920 IS1.00 .515 211,85 .150 27.,30 .965071.00 .225
82.10- 1.909 152.00 .0 -213I.4S ,t&1 27t.10 .$7 ot372.10, .912
86.05 1.309 153.20 .826,215.25 .365725i0 23.16e.373.19 .351
91.95 . .955 IS20 .086 216.15 418 276;10 3.080 37'7,00 .129
92.9S 3.830 ISS.IO 1.18 217.05 6.436 277.10 -1.609 Ae0 .182
95.15. 1.091 15 ,. J 1.513 ZI.S ;333 2?8.70. Pl729383,10 .150

98.05 7.532 "K.20 ,?109219.0S .06i-28S.00 .011,3H.20, .201
99.05 2939-160.10 .64i2!9.85 .172'285.30 .1.3390,00 779

99,95 .217 I&I.71 ;09!?y221;05 'S.6101288 00 J161 391.90 .139 I
.l9OS M .64,00 .21S 222115 .79t293.10 .47Z 39S.00 .107

101,05 .225J5.010' .279123,15 .611 296.10 -S:803 102.00 .3%6

... . m -



i1 - V16 t 59 16610. 0 224.05'i11317 297.10 .461'103.10 .81S'
1o .gs 193.-67.0 2.87S-225.05 2.360 -300.7 .871O.10' .201
107.05 1218J6 16? 90 ER6VIN?. 15 1-35S-301;D5 .208 106.10 .257

-108.05 1'738 168.80 .351 227:-9S ;1330 51171 .193
A A'. d§ 32 308 170A 10 172-22 9. 1 1.27? 303.9S .17t42I .05 .708,,
-111.05 .3A,0117190 .313 231.15 .161i '5.S .172 40.65 .397
112.15 .118 173.20 .313i3.0 .408-313:05 -.279 122.2 .793AS 11 . .1931-1 A ;0 '1; 309 231. 95 .21? 315.25 .558A23.15 1.892
116.15 .279 175.00 '91 Z 236. 15 ; 22-316.09 A20 121.05 1;212
116.95- 777 175.20- 1 3% 238A0 .2I5 323.05- 1.845 111.25 12.91.6

L 11.95 .365 179.0u1 80 O239.95 .313,323.85 .3S51A12.05 83.0 51
120.05 .J83 1980.00 1.330 211.05 .193 321.05 .386-A3.15 l5.?Z6
121 -2S .526 181.10, .70 8 212.15- .783 327 15- .193 111.25 1.706Ii122.05 .36; 185.10 .'719 43.05' .'62 328305 .182 115.25 .172
122.95 1.231 186.10 .12.186 211.S 9.517

4
F

L6



rile D1.~119'.7 a98,7 1.50116I DFTPP FOR TUIIE

900c

-90

70070

-60

400EL
40

300.

loc 10

'2.8 '3.2 r_ 3. '4.4 14 .8 5.2 5. 6 .0 1,6 .4 16's

46Z '



IT

Calibrated:,880819 10;19,

Check-Standard Data Fl:)57
lnjectionwlime: 880821. 23:07

Coipound Rf -Rr 10if- Calib Mlethi

H-Mitroso-Dimethylamine .97 A8828' 9.15 verageI:2-f luoropheriol -1.130B31.07618 1.80 flutrag6
bis(2qChloro~th~iI)etiir- 1'313G9 1.10219 1?.9.Ru ' rag.-
Phenol 1.59608 1.2930 -1A~verage
Phenol-d5 380 1.32111 1.89,pRu.WageIi nilne .3?72i 1.36M9 1.01i Average
2-Chlbrophenol 1.238F2)1.23607 Zfl~verage

f1,3-bichlorobenzene 1.3389i-1.35661 1.32 Ave'rage
1,i-Jichlorobinzene 1129251 1.3?938 6.Th Average
Benzyl Chl'ori'de O verage
Benzyl Ailcohol M7390 .05975 - 91.97 Overage
1,2-Oithlorobenzone 1.23619-1.33721 9.1? birage
2-llethylpheno' 1.0062 LAW21 2.10 Rverage
3-8--lehylphenol 1.01613 .97209 ?.08 Auerage (Coric=50. 00)
bis(2-chlordisopropyl)[iher 1.68957 1.363S6 .19;30'Rutragt
H-Hitros6o-Dj-n:Propylanine 1.01091 .97351 3.70 Average,
Hexachioreelhane .56081 359080 5.31 Average
Dibrtrnochl oiopropane - - - AverageUHilrobenzene A16001 AMD11 8A10 Average
Hitrobenzene-d5 .39509 .36862 6.70 Aivirage
2-flitrophenol .20748 .20256 2.3? Alverage
Isophorone .81761 .79112 3.21 Overage

bis(2-Chloroethoxy)nethane :471 A17331 A1V Average

Benzoic'Acid .21025 .02009 '91.87? Average
2,l-Dichlorophenol .27916 .28615 2.39 Average
1,2,1-Jrichiorobenzene .3121 .32630 1.52 Average
Naphthalene .80333 .93028 5.32 Overage
i -Chloroanilint .3916 .32190 17.55 Average
Hexachlorobutadiene .19193 .2131 11.18 Average
i-Chloro-3-flethylphinol .32605 .25871 20.65 AverageU ZHethylnaphthalene .51308 .51595 .56 Average
Hexachlorocyclopentadiene .11011 .19151 53.30 Average
2,1,6-frichlorophenol A13671 .18971 12.11 AverageU2,4,5-irichlorophenol .316?7 .23389 32.55 Overage
2-riuorobiphenyl 13072M 1.050H1 2.05 Average,
2-thloronaphthalene 1110710 1.09068 1.18 Overage
2-Hitroaniline .55901 .51188 8.13 Average
0iftithylphthaate 1.21132 1.31316 5,53lRverage
2,6-Oinitrotoluene .31339 .33096 5.61 Average

or - Re5ppnse ractor -frcmv'daily Vtandard f ile, at 5.0ng/L

OF - Average Response Factor from Initial Calibration-

Zfliff - XZDifferencefron original average-or curve,

page Iof 3



Calibration Check Report

litle: -0 05 ACID RHO BASC/HEUIRALS 4 EtPHEHOL,DHSBP82-HO2--EPH

Calibrated: 88081910:10

Check Standard Data file' )($174
Injection Time: 880821 23:07

Compound if RF XOiff Calib Hleth

Acenaphthylene 1.57886 1.62008 2.61 Average
3-Fitroaniline S7448 .45325 21.10 Ouerage
2,-Dinitrophenol 15791 .02533 83.96 Average
Acenaphthene 1.08561 1.071%4 . 1.31 Average
Oibenzoiuran 1.362 1.2579 1.51 Average
2,i-Oinitrotoluene .3710 .3117? 10.18 Average
-Hitrophenol .8011 .09739 87.85 Average
Fluorene 1'.122%6 1.19V 2.1 Average
BiethVlphthalati 1.28599 1.12123 10.52 Average
i-Chloropienyl-phenylether .17251 .556Z? 17.72 Average
i-HMroaniline .26189 .19712 25.58 Average
2,6,6-ribromophenoI .21518 .19136 9.69 Average
1,2-Oiphenvlhydrazine - Average
Aipha-BAHC - Average

Beta-BHC - Average

6arla-BHC - Average
Delta-BHC - Average

Heptachlor - Average
Aldrin, Average

H-Hi lrosodiphenylanine .12219 .45280 7.18 Average
i, initro-2lethylphenol .13086 .05592 57.2? Average
i-Bronophenyl-phenylether .21830 .23121 5,93 Average

Hexachlorobenzene .30780 .32393 5.21 Average
Pentarhlorophenol .16736 .12921 22.78 Average
Phenanthrene .91607 .97952 3.51 Average
Anthracene ,9S445 .99951 .72 Average
Di-n-Bulylphthalate 1.51111 1.56226 3.36 Average

i,'-Oibronobiphenyl 1.66708 2.07065 21.21 Average
Fluoranthene .96211 1.06153 10.33 Average
Heptachlor (poxide - - Average
Cndosulfan I - Average
i,4'-0oE - Average
Oieldrin - Average
Endrin - - Average

i,1'-DD0 - Average
[ndosulfan ]1 - Average
[ndrici Aldehyde - - Average
4,4'-DD - Average

[ndosulfan Sulfate - - Average
Obulylchlorendate - " Average

PR Response Factor from daily standard file at 25.00 mg/l

R Average Response Factor fron Initial Calibration

1Oiff - X Difference fron original average or curve
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Calibration Check Report

litle: 10 625 ACID AND BASUE/HEVRAS EtCPH[H0L,GH58P&2-H0Z-1fl[PH
Calibrated: 88819 10:10

li Check Standard Data rile: )C547
Injection Tine: 080821 23:0?-

Cohpound Rr Rr zoiff Calib-Ileth

Benzidine .180?1 .01522 91,57 Average
Pyrene 1.180 1.31180 11.61 Average
Terphenyl-dii 1.03862 .98M1 S.22 Average
Butylbenzylphihalate 1.05779 .9680 11.06 Average
3,3'-Dichlorobenzidint .1587 .15731 1.26 AverageFChrysene 1.14312 1.17702 2.97 Overage
Benzo~athracene 1.09291-1.02S88 6,14 Average
bis(2-1thylhexVI)Phthalate 1.30762 1.17602 10.06 Average
Di-n-octylphthalate 2.71190 2.919?2 8.3 Average
Binzo(a)Pyrene -1.03612 1.02835 .78 Average
Benzo~bfluoranthene 1.33931 1.21483 9.30 Average
Indeno(1,2,3-ed)Pyrene .98188 .59103 39.68 Average

Bibenzo(a,h)Rnthracene .88532 .49621 13.95 Average
Benzo~k)Juoranthene 1.08633 1.2281 13.08 Average[Benzo(q,h,i)Perylene .98M7 .59103 39.68 Average

.. ...................................
Ir -Rsos atrfo al tnadfl t 2.0m1

RF -Ovr Response actor fro mn itdaily standare ati250n g

10i11 - I Difference fron original average or curve
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Calibration Report

itle: 1O 625 ACID fHO AS/HTAEUIRAKS [tPHAHOL,OXS8P92-H0Z--iPH
Calibrated: 880822 00:53

Files: . )C5171
AF Rf R F Rf Af 'P Rr

-Compoond 10.00 25.00 10.00 60.00 80.00 120.00 160.00 RTi RF r RS0

U-Nitroso-inethylaiine - .88528 - - .126 .88528
2-fluorophenol 1.07618 - - .678 1.07618 -

bis(2-Chloroethyl)ether - 1.10219 - - .911 1.10219
Phenol 1.12930 - .925 i.J2930
Phenol-dS - 1.32111 . - - .922 1.32111
Aniline - 1.36291 - .910 1.36291

2-Fhlorophenol - 1-23607 - - .949 1.23607

1,3-0ichlorobenzene - 1.35661 - - .989 1.35661 -

1,1-0ichlorobenzene - 1.37938 - - - 1.001 1.37938 

Bezyl Chloride - - -

"Benzyl Alcohol - .05975 -. - - 1.091 .05975 -

1,2-Dichlorobenzent - 1.33721 1.058 1.33721 "

2-Hethylphenol - 1.0627 - - 1.099 1.0621? -

3-8--lethylphenol - .97209 - - 1.150 .97209 - (Conc=20.0,50.0

bis(2-chloroisopropVl)Ether - 1.36356 - - 1.105 1.36356 -

M-Nitroso-Di-n-Propylaine - .97351 - - 1.150 .97351 -

Hexachloroethane - .59080 - - 1.153 .59080 -

0ibromochloropropane -

Hitrobenzene - .12110 - - .810 .A21H0 -
Hitrobenzene-dS - .36862 - - .836 .36862 -

2-hitrophenol - .20256 - - .91S .20256

Isophorone .79112 - - .898 .79112 -

bis(2-Chloroethoxy)nethane - .17331 - - .959 .A7331 -

2,i-Diehylphenol - .23195 - - .937 .23195 -

Benzoic Acid - .02009 -- 1.069 .02009 -

2,-Oichlorophenol - .28615 - .971 .28615 -

1,2,-lrichlorobenzent - .32630 - - .992 .32630 -

Naphthalene - .93020 - - N1.00 .93028 -

1-Chloroaniline .32190 - - 1.026 .32190 -
Hexachlorobutadiene .21310 - - 1.055 .21310

i-Chloro-Wlthylphenol .25871 - - 1.16 .25871 -

2"-lethylnaphthalen .51595 - - 1.175 .51595
Hexachlorocyclopentadiene .19151 - .856 .19151
2,H,:irichlorophenol A8974 - - " .880 .18971
2,i,S-Irichlorophenol .23389 .-. 880 .23389

2-rluorobiphenyl - 1.05011 - - .886 1.05011
2-Chloronaphthalene - 1.09068 - - 898 1.09068

2-Hilroaniline - .51188 - - - .921 .51188 -

Oinethylphthalate - 1.31316 - - .969 1.31316 -
.. o..... ....... ....... ... ...... ....... .... ... ...... ... .... .. o.... . ....... ...... . ....... ....... .... ....

Rf Response factor (Subscript is amount in mg/L)

ART flverage Relative Retention Tine (AT SId/RI Isid)

RF " Aveiage Response. Factor

ZISO - Percent Relative Standard Deviation
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U
[Calibration Report

ithe: 10 625 KCID RHO BASE/HEUTRALS EtPHEHOL,OHSBP92-HO2--h[PH
Calibrated: 880822 00:53

'files: - )[5W7---

RF "Rf Rf RF RF RF RF

L Compound 10.00 25.00 10.00 60.00 80.00 120.00 160.00 RRI RF X RSD

2,6-8initrotoluene - .33096 - - - - .978 .33096 -
Aceraphlhylene - 1.62008 - - - - - .971 1.62008 -
3-Hitroaniline - .5325 - - - - - .999 .5325 -

2,i-Dinitrophenol - .02533 - - - - - 1.019 .02533 -
Ocenaphthene - 10716 • " - -. 1.005 1.07146 -
Dibenzofuran - 142579 -- 1.033 1.12579 -

2,i-Oinitrotoluene - .31177 - I.OS .31177 -
i-Hitrophenol - .09739 - - 1.04S .09739 -
fluorene - 1.197 - - - .I.095 1197 -

Diethylphthalate - 1.2123 - - 1.096 1.12123 -
4-Chlorophenyl-phenylether - .55627 - - 1.099 .55627 -
4-Nitroaniline - .19712 - - 1.107 .19712 -

i 2,4,6-Iribrmophenol - .19136 - 1.111 .19136 -
S1,2-Oiphenylhydrazine - -

Rlpha-BHC - -

Beta-BHM -

Ga i-8HC
0elta-BHC
Heptachlor -

flidrin
H-Hitrosodiphenylamine - .15280 .891 15280 -

i,6-Dinitro-2-Hethylphenol - .05592 .887 .0592 -

i-8ronophenyl-phenylether - .23121 .911 .23121 -

Hexachlorobenzene - .32393 .958 .32393
Pentachlorophenol - .12921 .989 .12921 -

Phenanthrene .97952 - - - - - 1,003 .97952 -

Onthracene - .99951 - - - - - 1.009 .99951
Oi-n-Bulylphthalate . 1.56226 - - - - - 1.102 1.56226 -
i,4'-Oibromobiphenyl - 2.07065 - - 1.137 2.07065 -

Fnuoranthene - 1.06IS3 - 1,171 1.06153 -
Heplachlor Epoxide - - -

[ndosulfan I - - -I ,1'-O0[ - "

0ieldrin
Endrint,1'-DD - " - - - - - - -

Endosulfan II - -
Endrin Oldehydel,i'-01 - - - - - - -

RF - Response Factor (Subscript is amount in mg/L)

RRI - Overage Relative Retention line (RI SId/RT Istd)

* R - Rverage Response factor

IRSO - Percent Relative Standard Oeviation
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Calibration-Report

litle: 10-625 ACID RHO BRSE/HEUIRRLS EiPHIEOL,0HSBPa2-HO2-41EPH
Calibrated: 880822 00:53

files: - )ES4i -

RF RF RF Rr Rr IT Rf _ -

Conpound 10.00 25.00 i0.00 60.00 00.00 120.00 160.00 RRI Rf I RSO

Endosulfan Sulfate - - - - - - - -

Oibutylchlorendatt - - - - - - - - -

Benzidine - .01522 - - - - - .882 .01522 -

Pyrene - 1.31180 - - - - - .873 1.31180 -

Ierphenyl-dH - .98M41 - - - .89S .98111 -

Butylbenzylphthalate - .080 .953 .91080 -

3,3'-Dichlorobenzidine - .15731 - - .999 .IS731 -
Chrysene - 1.17702 1.002 1.17702
Benzo(a)fnthracene - 1.0288 ... . .997 1.02588 -

bis(2-Ethylhexyl)PbthalaIe - 1.17602 - 1.017 1.17602 -

Di-n-octylphthalate - 2.91072 - . - - .923 2.9i072 -

Benzoa)Pyrene - 1.02835 - - .992 1.0283S -
Benzo(b)Ffuoranthene - 1.2183 - - .953 1.2183 -

Indeno(1,2,3-cd)Pyrene - .59903 - "- 1,176 .59403 -

Oibenzo(a,h)Anthracene - .4 - - 1.183 A9624 -

Benzo(k)Fluoranthene - 1.22842 .956 1.2282 -

Oenzo(gqh,i)PerVlene - .5903 - - 1.176 .3903 -

RF - Response Factor (Subscript is amount in ng/L)

RRI - Average Relative Retention line (RI Std/RI Istd)

RF Average Response Factor

IRSO - Percent Relative Standard Deviation ;
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8B
SEMIVOLATILE INTERNAL STANDARD, AREA SUMlARY

Lab Name: Contract:__________

Lab Code: Case No.: SAS 'No.: SDG No.:

EPA Sample No. (Standard) 25r-o/L4 gvif SIT Date Analyzed: 3/

Lab File ID ('standard): _ -5 L -79. Time Analyzed: -3

Instrument ID:

I IS1 (,DCB)" I 1IS2(NPT) I IIS3(ANT) I
II AREA #I R T I AREA #I RT I AREA # RTSI I - - . . . - I • I 1 1
1 l2-HOUR -7 01 0 .o.

I STD, I .35o7-1 4_.7i-I _-7 /2I II, 32 177S)/. ... ... I I /I 7

UPPER 4 " i / I

.[LOWER

LIXIT. 0/&? .3. Z, ¢ (31° ' >' 3* o ; ,

EPA S.2-PI LE
~NO.

5-75 o II O; ' I I2N1 .7l I'I i

06 1
¢7 -
08- --

091

121
13 I

_ _141I

15 1

171I20 1 1 - 11 1 - 1.c1 1

__ _ _ _I _ _8__ _ I _ _ _ __ _ _I _ _ I

1 S1 (DCB) = 1,4-Dichiorobenzene-d4 UPPER LIMIT =+ 100% of
IS2 (NPT) = Naphthalene-d8 internal standard area.
IS3 (ANT) = Acenaphthene-d8. LOWER LIMIT = - 50% of ,

internal standard area.

Column used to flag internal standard area'values with an asterisk

page of
FOR VII -- sv-1 469 1/



8C
SEMIVOLATILE INTERNAL STANDARD AREA SUMIARY

Lab Name: Contract: _ _ _

Lab Code: Case No.: SAS No.: _SDG No.:

EPA Sample No. (Standard):-2 IQs /bl 4 TD Date Analyzed: kZ( I

Lab File I-D (Standard): ti' Time Analyzed: 22 .- -5

Instrument ID:

IIS4.(PHN) I 1,IS5,(CRY) I IS4(PRY) 1
I AREA -- RT I AREA #I RT I AREA # RT !
]II I -I I I
12MOR HOUR I I I /

----- I I ------ -
UPPER. _

I LI -  -7 "  , .- - I . .3 I

LOWERI I I I
LIMIT_ If %/O 21, I9L0)- J 136,3i I-O'7 135,.-01

IEPA SAMPLE I I
NO. I I

03, gpsqi -13 i /  -,1 --q'3 I>&.o I_ 5- 7&_ -g , - c
0 5I • -I I0 2 1 1 A__ _ q -

01 3 1 -

01

101

121!
131 j .

141I

171I

051 I _ _ ]_ _I_ _ I__ I__ _I __I!

IS4 (PHN) = Phenanthrene-dl0 UPPER LIMIT t 100%
IS5 (CRY) = Chrysene-dl2 of internal" standard area.
IS6 (PRY) = Perylene-dl2 LOWER LIMIT = - 50%

of internal standard area.
6 Column used to flag internal standard area values with an asterisk'I

plg of F O RM V I I I SV - 2 I0/ I
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BWflS IDHIHG AND M8SS EBLIBRRTI0H

Oecafluorotriphenylphosphine (Dr'PP)

Case Ho. 1234M6 Contractor Engineering Scien Contract Ho.. 99999999
a-

Instrument I0 11 Bate I line 8/24/88 1:53

[) Lab I0 )D1824::01 Data Release Authorized By: 4t74 ii

I n/z IOX RBUHDAliC CRIIERIA i XRELIIUE A8UHOCE \

51 1 30.0 - 60.OX of nass 198 5654 OK
68 1 less than 2.O of mass 69 .57 OK (.7987) I1

1 69 mass 69 relative abundance 71.85

70 1 less than 2.01 of mass 69 O.OO oK (0.00) u i
127 140.0 -60.OX of mass 198 14.92 OK
197 " less than 1.0 of nass 198 0.00 BK
198 base peak, 100X relative-abundance 100.0 OK
099 1 .O - 9.61 of nass 190 5.89 OK

275 10.0 -30.01ofmass 198 20.97 OK
365 I greater than I.OOX of nass 198 I 2.02 OK

1 W present, but less than mass 413 9.49 OK
I112 greater than 40.OX of mass 198 69.99 OK
1413 117.0 - 23.01 of mass 42 12.91 OK (1849) 12

IHIS P[RfBMRAHCE JUHE AiPPLIES 10 HE II -Value in parenthesis is X mass 69.
FOLLOUIH G SRIPLES, BLAHKS AMD STINDRDS. 12 -Value in parenthesis is X mass 442.

I SFtlPLE ID LABIO_ _ _ _ D1[.OL.AHLYSIS_._.IIE.F.BTLYSIS_
Ho H6 BFIPP I )DIS24 _ 8/21/88 _ 14:53.

egoTC' I I is/l;: 3: 4d

I S5I I : D 0_________:is
____ ____ P- . 5 SSo6 i P .1 3 0* *

1 (I I

I I

I S*/ /D 1 e st I . I: k --

471
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File >D1824 -50 hG'DFTPP Scan 355
Bps Ab 100 NRII EIH 4.81 min.

50 -io0 150 200 250 300 350 400

198

lbC. "'100

"90 90

SC 69 4 80

7f70

6 '60

77

5- / 127 255 .50

4C .40

275

167 /296,1
/ 6

i ll I '
1r ri 1- .L1 , I. ,I , StJ A i . . ,, I .; 10, .

''''1''"'1 .... I .... I'''°1 ~ ~..... ...... '=1.....t.......''.... .... .. I'

50 100 150 200 250 300 350 400

file: )01821 Scan 1: 355 Retp time: .81

n/z Int. n/z Int, n/z Int. n/z Int. nz Int.
............. ....... .... . ..... ..... -- -.. .. ... ... .. .. ... ... ..

K.10 21.436 91.75 .571 13S.95 1.250 180.10 1,658 231.15 .172

15.10 .905 93.05 4.510 136.95 .893 181.00 1.186 240.65 .230
50.10 I LI1 91.05 .319 11.00 2.678 185.20 1.939 211.25 9.973

51.0 56.536 95,15 .867 12.20 .19? 186.20 10.738 26.05 1.097 t
52.10 3.010 96.05 2,219 13.00 .306 187.20 3.211 247.00 .268
55.10 2.283 98.05 1.234 1H3.30- .306 188.90 .217 2M9.10 .523

56.20 2,331 98.85 1.151 115.60 .153 190,60 .255 253.10 1.926 I
57.00 5.726 100.95 !.116 117.00 2.079 191.20 2.270 255.10 10.582
59.80 .306 103,05 1,569 1f8.00 3,188 192.05 1,569 256.10 6.453

61.10 1,288 10105 1,352 150.30 .121 192,95 1.192 258,20 2.117 i
62.00 .536 101.25 .SIO 151.20 ,159 196.15 3.150 259.10 .191
63.00 1.811 105.05 2.331 152,00 .140 198.05 100.000 265.00 1.167
65.00 .778 106.05 .711 152.90 i148 199.05 5.892 269.10 .201

66.60 .357 107.05 13.697 153.90 .314 201.55 1.020 274.20 1.119
67.10 .663 108.05 2.933 151.10 .791 203.35 .128 275.10 20.967

67.70 57 110,05 31,689 155.10 2.079 204.05 2.525 276,10 2,908
69.00 71.853 111,15 5.038 156.20 2.01 205.15 1,461 277.00 1479 I
73.20 2.19f 116.95 8.507 157.00 .571 206.15 21.859 281.10 1.16

71.00 5,171 118.15 .638 157.60 .497 207.15 16,860 283.20 .914
75.20 8.31 119OS 1.135 159.10 .370 208.05 3.801 296.10 3.961 1
77.10 6,333 119.65 .255 161.10 1.7?3 209.05 2.398 297.30 .714
78.10 3.864 122.05 1.122 165.00 1.645 210.15 .13A 315.25 .676
79.00 1.461 122.85 1.263 165.90 .268 217.05 5.318 323.25 1,760
80.10 2.691 123.1S .663 167.00 i.107 218.15 .711 333.05 .10
81.10 5.267 124.15 .650 167.90 2.538 221.15 1.936 365.20 2.015 4
V1fl I q11 l)4 U II q 170 1 7 Ic nPt 7 T I IfOC



L
-83.?5 .191 129.05 20.163 175.20 1.301 227.05 5.050 11I15 '9A189
8S.05 .918 129.95 1.365.176.90 1.645 227.95 .561 112.25 69;991
86.05 1.008 133.05 1.900 17?-20 .612 228.95 1:016 413.25 12.915

91.05 I,7? 133.95 1,111 177.90 .179 229.15 .306 11.-15 1.301
91.55 .306 135.15 2.691 179.00 3.311

I4

I

I'
I
I
I

L
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T Continuing Calibration Check C 6 5
HSL Compounds

Case No: Calibration Date: 08/24/88

Contractor: Time: 15:32

I. Contract No: Laboratory ID: ,E5497

Instrument ID: Initial Calibration Date: 08/19/88

Minimum RF for SPCC is Maximum % Diff for CCC is %

Compound RF RF %Dif'f CCC SPCC

N-Nitroso-Dimethylamine .97447 1.01130 3.78
2-Fluorophenol 1.13043 1.21721 7.68
bis(2-Chloroethyl'ether 1.34309 1.22024 9.15
Phenol 1.9648 1'.66971 4.59 * /
Phenol-d5 1.38909 1.46764 5.65
Aniline 1.37724 1.20411 12.57
2-Chlorophenol 1.23872*1.30674 5.49
1,3-Dichlorobenzene 1.33894 1.41989 6.05
1,4-Dichlorobenzene 1.29251 1.38351 7.04 *
Benzyl Chloride - - -

Benzyl Alcohol .74390 .70004 5.90
1,2-Dichlorobenzene 1.23619 1.32394 7.10
2-Methylphenoi 1.04062 1.07884 3.67
3--4-1lethylphenol 1.04613 .99851 4.55 (Conc=50.00)
bis(2-chloroisopropyl)Ether 1.68957 1.52628 9.66
H-Nitroso-Di-r,-Propylamine 1.01091 .73842 26.95 **
Hexachloroethane .56084 .55389 1.24
Dibromochloropropane - - -

Hitrobenzene .46004 .47002 2.17
Hitrobenzene-d5 .39509 .41043 3.88
2-Hitrophenol ..20748 .22285 7.41 * '

Isophorone .81764 .78578 3.90
bis(2-Chloroethoxy)methane .47140 .49141 4.24
2,4-Dimethylphenol .27958 .27142 2.92
Benzoic Acid .24725 .02698 89.09
2,4-Dichlorophenol .27946 .28877 3.33 * V
1,2,4-Trichlorobenzene .31217 .32692 4.72
Naphthalene .88333 .91115 3.J5
4-Chloroaniline .39406 .39398 .02
Hexachlorobutadiene .19193 .19529 1.75 , V
4-Chloro-3-Methylphenol .32605 .31815 2.42 "

2-Methylnaphthalene .51308 .51270 .07

RF - Response Factor from daily standard file at 25.00 mg/L

RF - Average Response Factor from Initial Calibration Form U!

%Diff - % Difference from origiral average or curve

CCC Calibration Check Compounds (') SPCC - System Performance Check Compounds (')

Form Ull Page I of 3
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Contfinuing Cahbration:Check
HSL Compounds

Case No: Cal-ibration Date: 08/24/88

Contractor: Time: 15:32

Contract No: Laboratory D )E5r497

Instrument ID: ln tial Calibration Date: 08/19/88

Minimum RF for SFCC is aximum5-Diff for CCC is X

Compound RE RF %Diff CCC 5PCC

Hexachlorocyclopentadiene .41011 .36646 10.64' , V

2,4,6-Trichlorophenol 43671 .42763 2.08 *

2,4,5-Trichlorophenol .34677 .45024 29.84
2-Fluorobiphenyl 1.07242 1.09854 2.44
2-Chloronaphthalene 1.10710 1.16539 5.26
2-Nitroaniline .55901 .60271 7.82
Dimethylphthalate 1.24432 1.31291 5.51
2,6-Dinitrotdiuene .31339 .36989 18.03
Acenaphthylene 1.57886 1.63704 3.69
3-Nitroantline .57448 .62835 9.38
2,4-Dinitrophenol .15791 .16618 5.24 "

Acenaphthene 1.08564 1.13910 4.92 '
Dibenzofuran 1.36426 1.48530 8.91
2,4-Dihitrotoluene .34710 .37410 7.78
4-Nitropheno! .80161 .29247 63.52 "

Fluorene 1.12246 1.23160 9.72
Diethylphthalate 1.28599 1.41050 9.68
4-Chlorophenyl-phenylether .47254 .54130 14.55
4-Nitroaniline .26489 .37098 40.05
2,4,6-Tribromophenol .21518 .24973 16.06
l12-Diphenylhydrazine - - -
Alpha-BHC
Beta-BHC - - -

Gamma- BH- - -

Delta-8HC - - -
Heptachlor - - -

Aldrin - - -

H-Nitrosodiphenylamine .42249 .46166 9.27 *
4,6-Dinitro-2-Methylphenol .13086 .14891 13.79
4-Bromophenyl-phenylether .21830 - -

Hexachlorobenzene .30780 .30490 .94
Pentachlorophenol .16736 .14434 13.76 *
----------------------------------------------------- ------- ------- ------- --- ----

.. .r . .
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Cc...nuing Calibration Check
rHSL Compounds

Case-No: Calibration Date. 08/24/88

Contractor: Time: 15:32

Contract 116: Laboratory.ID: )E5497

L InStrumeht Ib: Initial CaibrationhDate: 08/19/88-- ----- ---- -- ------
fHnimurv RF for SPCC is faximur X Diff for CCC is X

Compound RF RF %Diff' CCC SPCC

Phenanthrene .94607 .95129 .55
Anthracene .95445 .99472 4.22
Di-n-Butylphthalate 1;51144-1.56061 3.25
4,4'-Dibrorobiphenyl 1.66708 1.19636 28.24
Fluoranthene -.96211 1.00066 4.01 *

Heptachlor-Epcxide - - -
Endosulfan I
4,4'-DDE- -

Dieldrin - -
Endr-n - -

4,4'-DD - -
Endosuitan II - -

Endrin Aldehyde
4,4'-DDT
Endosulfan Suifate
Dibutylchlorendate - - -

Benzidine .18071 .08205 54.60
Pyrene 1.48460 1.35851 0.49
Terphenyl-d!4 1.03862 .96585 7.01
Butylbenzylphthalate -1.05779 .96107 9.14
3,3'-Dichlorobenzidzne .15087 .21156 40.23
Chrysene 1.14312 1.14003 .27
Benzo(a)Anthracene 1.09294 1.02580 6.14
bis(2-Ethylhexyl)Phthaiate 1.30762 1.11333 14.86
Di-n-octylphthaiate 2.71198 3.03437 11.89 * V
Benzo(a)Pyrene 1.03642 1.07009 3.25 *

Benzo(b)Fluoranthene 1.33934 1.33395 .40
Indeno(l,2,3-cd)Pyrene .98488 .59086 40.01
Dibenzo(a,h)Anthracene .88532 .68008 23.18
Benzo(k)Fluoranthene 1.08633 1.24138 14.27
Benzo(g,h,i)Perylene .98474 .55284 43.86

----------------------------- ------- ------- ------- --- ----

RF Response Factor from daily standard file at 25.00 mg/L

RF Average Response Factor from Initial Calibration Form Ul

%Diff - Difference from original average or curve

CCC - Calibration Check Compounds () SPCC System Performance Check Compounds (")

Form VI1 Page 3 of 3 477



8B

SEJIVOLATILE INTERNAL STANDARD AREA SUMM4ARY

Lab Name: Contract:

Lab Code: Case No,.: SAS No.: SDG No.: ,

EPA Sample No. (Standard) :2< /N,4/S Si7P Date Analyzed: 9g'q

Lab File ID (Standard): , Time Analyzed: i !

Instrument ID:_ _

I I!Sl(DCB) JIS2(NPT) I 1iS3(ANT) I
I j AREA #I.RT AREA # RT AREA # RTI- I I II
112-HOUR I .' I I I / /
j. STD . o/ O, 11773 1I I == = = =  ......I
IUPPER .I

*ILIM~IT /l,'oIQQIQ/7 1/30

LOIER

EPA S.-.IPLE I
NO. I

0---3.g-*- . I 5 9
- 01 g l 2.-* I 4I 19 l I 7,2/ 2 /l I'- /7 -7 ' i

Es-5Z 01o -'/5"_I-WI 1 6 o5-oI ,.I .I IoL.l2lz I -/ IJ/z~ l

-o3 04 IoN .. r. I ,AC.-I 1 i: l i 3 2j - 1 /LO 77 I

-sso- 0 6 1krx , s)o I iIl &'. '2-. ,-1 1 // 7 /7!, 70

_ _ _ _ _ _ _ _ _ _ _ _ __I_ _ _ _ _

1201

131-
141I

08 _____I 5___ ___ I ___ _____I ___

211I

09 _______ ___ _____I ______ ___ I _______ I_____I"

ISl (DCB) = 1,4-Dichlorobenzene-d4 UPPER LIMIT =+ 100% of
IS2 (NPT) = Naphthalene-d8 internal standard area.
IS3 (ANT) = Acenaphthene-d8 LOWER LIMIT = - 501 of

internal standard area.

43 Column used to flag internal standard area'values with an asterisk

page of

FOR VII SV- 478 1/

ill I __ _ __ _ I __ _ _ _ _ _ _I_ _ _ _ _I _ _ _I_ _ _ _ _I_ _ _



8C
SEMIVOLATILE INTERNAL STANDARD AREA SUMMARY

Lab Name: Contract:

Lab Code: Case No.: SAS No.: SDG No.:

1 EPA Sample No. (-Standard): Z_5 : / /vA S719 Date Analyzed: L 2 £,

[ I Lab File ID (Standard): S q1 Time Analyzed:_____

Instrument ID:

t II IS4(PHN) I 'IIS5(CRY) I IISX(PRY) I
I IAREA #1RT IAREA #1 RT JAREA F1 RT

12 HOUR 1-7I I I
IIIII I I

IUPPER i .. i I . I .
I LIMIT__35,,<7q I 9- 1 3 6 .;q. 9 -I1_S__i 3(//I

!i- ~ ~LOW'ER -II"
I LI I 1 IP/? I-.10 415 69

i EPA SAMlPLE I
I NO.
" 2- .IS eo-1I I

OLfOWER ,<3I' 5 r , II0'- 1, <.- .l. ," I3 I
t.o2,7o~~l ! .o' >  1t IP I. ,2_ I3?q,-I _. I

A0 ,MPLI I3 i IE0 1-I V I I

07 N I
081I

09 I
10 I

121
131I I,141/ ,/ I

0, lS I /~/-- ~~u e/IjL~I~~5"lJ~

I 171

191
; 201

i I 211
~221

' IS4 (PHN) = Phenanthrene-dl0 UPPER LIMIT =+ 100%0IS5 (CRY) = Chrysene-dl2 of internal standard area.

Is6 (PRY) = Perylene-d12 LOWER LIMIT = - 50k
of internal standard area .

I 4T Column used to flag internal standard area values with an asterisk

page of -vi v 7

09~~F R VII______________ ______________I _________ I ________________ 10/86______ ______________ _________
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6CA15 TUNING AND filRss (ALIO8RION -

Case-No, 123156 Contractor Enginering Scien Contract-Ho. 99999999

Instrument 1O 11, Date /ine 8/21/88 11:53

Lab I0 )D182::0D Data Release 86thbrized By: ..

l/z B0lo RBUIORCE CRII[RIR XRILR lIVE .RSLJHORHCE NI

151 1 0.0 -60.X of mass 198" 56.51 OK
1 68 1 less than 2.O of rass 69 .57 OK (.7987) 11

69 nass 69-relative abundance 71.85
70 1 less than 2.01 of eass 69 0.00 OK (0,00) II

1127 10,0 -60.01 of mass 198 1 1.9Z OK
197 1 less than IO0 of nass 198 0.00 OK
198 1 base peak, iOOX relative abundance 1 00.00 OK

1199 O5.0 --9.01 of nass 198 5.89 OK
1275 110,0 -30.0 of mass 198 20.97 OK
365 greater than 1.001 of nass 198 2.02 OK
1 W present, but less than nss 113 99 OK

112 1 greater than 10.OX of mass 198 1 69.99 OK
113 17.0 - 23.01 of nass W 1 12.91 OK (18.49) 12 i

I

IHIS PERrf8HC[ JUHE RPPLIES o/HE II -Ualue in parenthesis is I ness 69,
FOLLOIHO SMPLES, BLRHKS 8 80 SIRXOIRDS. 12 - Ualue in parenthesis is I nas, 42.

I__-SftPLE10 1 8 10__. _ lfBI ID E.Or..HRlLYSISJ.. IIhE 01" HLIVSIS_1

s0 HsOfiPP 1 01821 1 B/2188 1 1:53 ,

____ ____ I ~: L

I o J I £, S LI _ _ __ _

iSW'?1SS:1 ~~ c ES3'JI-I

I Y I I

f , , V
* I I I

480 78



File >D1.4 50 IG -DFTPP Scan 355
Bpl: Ab 100 NFRII ENH 4.81 min.

50 1n 150 .00 250 300 350, 00
1 1 0. ,i.... v .... ... i ... w ....i .... .... ..... . ,, .... ..... , - 1

19e -

90- 90

ii~ 8C 9 442-80
8 \ .. 00

Z, C . 7 127 -50
'-55

4 C 4-'

275/

2r 

0

18t

,," 365

,1 ,,l,,, III 1L, L 1 , , , .

50 loc 15V 200 250 300 350 4 Q 0

[11e: )0I821 Scan 1: 355 Rein. line: 1.81

ritz Int. n/z Int. /z In, n/z InL. iz InL.
............ . ............... °° ............... ------- ------------

1l.10 21.136 91.75 .571 135.9S 1.250 180.10 1.6S0 231.16 .J72
iS.10 .905 93.05 .i,1O 136.96 .893 181,00 1.186 210.66 .230
S0.10 i1.ll 91OS . 319 H 0 2.678 185.20 1.939 2M1.25 9,973
51.9O 56.536 9.15 .867 12.20 .A97 186.20 10.?38 216.05 1.097

52.10 3.010 96.06 2.219 113,00 .306 187.20 3,211 217.00 .268
S5.10 2.283 98.06 1.231 13.30 .306 188.90 .217 29.10 .523
56.20 2.331 98.86 .151 H5.60 .153 190,60 .25 253.10 1.926

67.00 5.726 100.96 1.16 1H7.00 2.079 191.20 2.270 255.10 10.68?
59.80 .306 103.05 1.569 118.00 3.188 192.05 1.669 256,10 6,M53
61.10 1.288 101.05 1.352 IS0.30 .J21 192.96 1.92 258.20 2.117
62,00 .36 101.2S .10 IS1.20 .A69 196.15 3.150 259,10 .191

63.00. 1.811 10S.05 2.331 IS2.00 10 198.05 100.000 266.00 1.167
65.00 .778 106,05 .711 162.90 1.118 199,06 S.892 269.10 .201
66.60 .3 .S 13,.697 153.90 .311 201.5S 1.020 271.20 .,19

-67. .663 10.0, 2,. 933 1 .791 203.35 .128 276.10 20,967
67.70 .571 110.06 31689 155.10 2.079 201.05 2.625 276.10 2.908
69.00 71.63 111.16 6.038 156.20 2.011 206.15 1.161 277.00 1,79V 3.20 2.191 116.9s 8.607 167.00 .67 206.15 21.859 281.10 M.16
7M.0 SAD7 118.15 .638 157.60 .19? 207.15 16.860 283.20 .911
75.20 8.31 119.o 1.13S 159.10 .370 208.o 3.801 296.10 34.61
77.10 16.333 119.65 .25S 161.10 1.7 3 209. 2.398 297.30 ,711
78.10 3.864 122.06 1.122 16S.00 116 210. .3 31S.25 .676
79.00 1.161 122.85 1.263 16S.90 .268 217.06 S.318 323.26 1.760f80.10 2.691 123.1S .663 167.00 1.O? 218.16 .711 333.05 M10 O
81.10 6.267 121.16 SO 167.90 2.538 221.1S 1.936 36S.20 MIS 481
82.10 1.951 121.85 .510 171.00 .128 223.15 .OI4 372.3A I IP;



83.75 .191 129.0S 20.163 17S.20 1.301 227:05 5.050 111.15 9.189
850S .'918 129;95 1.365 176.90 I.SS 227.95 .561 112,.S 6999;86.05 1.008 133.05 1.00 177.20 .612 228.95 1.0%6 113.25 12,91591.05 .1? 133.95 1.1; 177.90 .179 229.15 .306 111.15 1.301
91.SS .306 135.15 2.691 179.00 3.311 1

I

f

III



r iIc 'I1E:'24 197.7-19?.7 ,,f~. 50 fir, OFTPP

100' 20 300 490 *~9~* 60

180, .60

1650

14 C,

603

40C

20 C

IT-r T. 4T'~'3 . 04'1. 5. 51. 66 r4
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Continuing Calibration Check 
CA

HSL Compounds-

Case No: Calibration Date: 08/24/88

Contractor: Time: 15:32
- --- ----- ----

Contract No: Laboratory ID: )E5497 I
--------------------- ------------------------

instrument ID: Initial Calibration Date: 08/19/88 j

Minimum RF for SPCC is Maximum X Diff for CCC is

Compound RF RF %Dif'f CCC SPCC

-------------------- ------- ------- --- ----

H-Nitroso-Dimethylamine .97447 1.01130 3.78
2-Fluorophenol 1.13043 1.21721 7.68
bis(2-Chloroethyl'ether 1.34309 1.22024 9.15
Phehol 1.59648 1.66971 4.59 V 1)
Phenol-d5 1.38909 1.46764 5.65
Aniline 1.37724 1.20411 12.57
2zChlorophenol 1.23872 1.30674 5.49
1,3-Dichlorobenzene 1.33894 1.41989 6.05
1,4-Dichlorobenzene 1.29251 1.38351 7.04 * L

Benzyl Chloride - - -

Benzyl Alcohol .74390 .70004 5.90
1,2-Dichlorobenzene 1.23619 1.32394 7.10
2-Metli lphenoi 1.04062 1.07884 3.67
3-&-4-11ethylphenol 1.04613 .99851 4.55 (Conc=50.00)
bis(2-chloroisopropyl)Ether 1.68957 1.52628 9.66
H-Nitroso-Di-n-Propylamine 1.01091 .73842 26.95 /

Hexachloroethane .56084 .55389 1.24
Dibromochloropropane - - -

Hitrobenzene p46004 .47002 2.17
Hitrobenzene-d5 .39509 .41043 3.88
2-Nitrophenol ..20748 .22285 7.41 '"

Isophorone .81764 .78578 3.90
bis(2-Chloroethoxy)metharn .47140 .49141 4.24
2,4-Dimethylphenol .27958 .27142 2.92

nzoic Acid .24725 .02698 89.09
2,4-Dichlorophenol .27946 .2887 3.33 ' V
1,2,4-Trichlorobenzene .31217 .32692 4.72
Naphthalene .88333 .91115 315
4-Chloroaniline .39406 .39398 .02
Hexachlorobutadiene .19193 .19529 1.75 ' V
4-Chloro-3-Methylphenol .32605 .31815 2.42 .
2-Methylnaphthalene .51308 .51270 .07

RF - Response Factor from daily standard file at 25.00 ig/L

RF - Average Response Factor from Initial Calibration Form UI

%Diff - % Difference from original average or curve

CCC - Calibration Check Compounds (') SPCC - System Performance Check Compounds (")

Form Ull Page I of 3 4



Continuing Calibration Check
HSL Compounds

Case No: Calibration Date: 08/24/..B

Contractor: Time: 15:32

Contract No: Laboratory ID: )E5497
------------------------------ ------------------------

Instrument ID: Initial Calibration Date: 08/19/88

Hinimum RF for SPCC is Maximum X Diff for CCC is

Compound RF RF %Diff CCC SPCC
------------------ 7------------ -------- ------- ----- --- ----
Hexachlorocyclopentadiene .41011 .36646 10.64 *
2,4,6-Trichlorophenol .43671 .42763 2.08 
2,4,5-Trichlorophenol .34677 .45024 29.84
2-Fluorobiphenyl 1.07242 1.09854 2.44
2-Chloronaphthalene 1.10710 1.16539 5.26
2-Nitroaniline .55901 .60271 7.82
Dimethylphthalate 1.24432 1.31291 5.51

* 2,6-Dinitrotoluene .31339 .36989 .18.03
A Acenaphthylene 1.57886 1.63704 3.69
3-Nitroaniline .57448 .62835 9.38
2,4-Dinitrophenol .15791 .16618 5.24 "
Acenaphthene 1.08564 1.13910 4.92 *
Dibenzofuran 1.36426 1.48530 8.91
2,4-Dinitrotoluene .34710 .37410 7.78
4-Hitropheno! .80161 .29247 63.52 -
Fluorene 1.12246 1.23160 9.72
Diethylphthalate 1.28599 1.41050 9.68
4-Chlorophenyl-phenylether .47254 .54130 14.55
4-Hitroaniline .26489 .37098 40.05
214,6-Tribromophenol .21518 .24973 16.06
l,2-Diphenvlhydrazine - -

Alpha-BHC
Beta-SHC . .
Gawme-HC - - -
Delta-8HC - . .
Heptachlor - .
Aidrin - - -
H-Hitrosodiphenybamine .42249 .46166 9.27 *416-Dinitro-2-Methylphenol .13086 .14891 13.794-8romophenyl-phenylether .21830

Hexachlorobenzene .30780 .30490 .94
Pentachlorophenol .16736 .14434 13.76 *

---------- ------- ------- -

• • . .. . • m.. . l n n ! |



I
Continuing Calibration Check

HSL Compounds

Case No: Calibration Date: 08/24/88

Contractor: Time. 15'32 I
------------------ ---------------------------------

Contract No: Laboratory ID: )E5497

Instrument I',: Initial Calibration Date: 08/19/88 i--------
Hinimur. RF for SPCC is Haximum X Diff for CCC is X

Compound RF RF %Diff CCC SPCC
------------------ ------- ------- ------- --- ----
Phenanthrene .94607 .95129 .55
Anthracene .95445 .99472 4.22
Di-n-Butylphthalate 1.51144 1.56061 3.25
4,4'-Dibromobiphenyl 1.66708 1.19636 28.24
Fluoranthene .96211 1.00066 4.01 *

Heptachlor Epcxide - - -

Endosulfan I - - -

4,4'-DDE - - -

Dieldrin - - -

Endrin - - -
4,4'-DDD - - "

Endosu]fan 11 - - -

Endrin Aldehyde
4,4'-DDT - - -

Endosulfan Suifate - -

Dibutylchlorenoxte - - -

Benzidine .18071 .08205 54.60
Pyrene 1.48460 1.35851 8.49
Terphenyl-di4 1.03862 .96585 7.01
Butvlbenzylphthalete 1.05779 .96107 9.14
3,3'-Dichlorobenzidine .15087 .21156 40.23
Chrysene 1.14312 1.14003 .27
Benzo(a)Anthracene 1.09294 1.02580 6.14
bis(2-Ethylhexyl)Phthalate 1.30762 1.11333 14.86
Di-n-octylphthalate 2.71198 3.03437 11.89 ' V
Benzo(a)Pyrene 1.03642 1.07009 3.25 '
Benzo(b)Fluoranthene 1.33934 1.33395 .40
lndeno(1,2)3-cd)Pyrene .98'88 .59086 40.01
Dibenzo(a,h)Anthracene .88532 .68008 23.18
Benzo(k)Fluoranthene 1.08633 1.24138 14,27
Benzo(gh,i)Perylene .98474 .55284 43.86

RF - Response Factor from daily standard file at 25.00 mg/L

RF - Average Response Factor from Initial Calibration Form Ul

Diff - % Difference from original average or curve

CCC - Calibration Check Compounds (1) SPCC System Performance Check Compounds (')

Form l Page 3 of 348
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8B
SEMIVOLATILE INTERNAL STANDARD' AREA SUD94ARY

Lab Name:_ ___ Contract:

Lab Code: ,Case No.: SAS No.: SDG No.:

EPA Sample No. (Standard) t 2,7A/9&1V4 S-7-P, Date Analyzed: g/).S1

Lab File ID (Standard),: -Y- Time Analyzed:___.__

Instrument ID.:

I ISl(DCB) j IIS2(NP-T) I I1S3(ANT) ISAREA I. RT i AREA "I RT i AREA 7 RT
1= I 1 I

12 H URI- I III
I12 -HOUR

STD-. Ai -. _ ./-O 1/-7 711= . .... I I*
UPPER I l I

ILIMIT 1//6 9O ~~/ ~ ij- ~'30o I----. I-----------------------/8i23 I
J.LOWE R I III

LIM:IT. ? f ?cIb, 9/ /~1I~~/?~I-I-I I . II

.-PA S.kM LE I I I
Io , I [I. III

---n .. . -I .. . . . I .........-I
6--0 I 5 4.-;/ 1 . "  Al2,;>"*b 1/2,i0 .l /- I /7 ?

q..oI 02I .o,-"Li 3  I 3 c%, I ' 2/C'cq' I-!.92_LA /-' > 117, 7-z-l
,=s. :T 3 s , #q I' "6,'/ 9" I < ,'3..I ;12se'cl I 1- 1q I /j,-

cs_..c"o 041ii0".1-g,jo-i I /,iq--/ 2 L2? .I .2iq;S-bel..L-,2Ll /xP'' I./7"7". '--
e-. o "/ 071 __________'. I.__Z__ ._ I ,____ '_ I ___ _ ,-_ I /___, I ________ I /_ ,_ 77 1
6 s 'S 081 __ _, _ ___I _ _..__ 9 :s I __,_,__ l.I___ ___ _ I____ I _> __/" _-_. I __-___o

l0 6I

01

151I
161I

181
191
201
211
221I

ISl (DCB) = 1,4-Dichlorobenzene-d4 UPPER LIMIT =+ 100% 'of
IS2 (NPT) = Naphthalene-d8 internal standard area.
IS3 (ANT) = Acenaphthene-d8 LOWER LIMIT =-50% of

• internal standard area.

Column used to flag internal standard area" values with an asterisk

€page of"
FOR VII ro iiSV-1 487 0c



SEMIVOLATILE INTERNAL STANDARD AREA SUMMARY

Lab Name: . ... Contract:

Lab Code: Case No.: SAS No.: SDG No.:

EPA Sample No., (Standard): '2Z'5 k /Ii A/A 7s_ Date Analyzed: 5 L

Lab File ID (Standard)': _ __ __ Time Analyzed: .3

Instrument ID:-

I IIS4(PHN) I IIS5(CRY) I IISA(PRY) I
I I AREA 4I RT I AREA #1 RT I _AREA WI RT II I I - . . . . . I

j12ouR [ ""URSI -76... 1Dc71/ 1:17.2, ?_3 I/3 /7<? ' 1262-1 17 F,;7F 13,/ /
----- "-I ..... -

UPPER I
ILIMITG 35 ,1233 ,20' L 1. i'5 . 1~

I LOWER -;VI
LIMIT 3___ ____l /,9) J6 -5-i/,'/ 3<73< I35,7J

III . . . . . .I

IEPA SAMPLEI I
NO. II

o il&I I.. I I I -'=== --=
0 . ,l?0 -<j I'H7.q 2.:,32 1 1eA 7  ! D I 4le?, I/

oD13 .s' ./ 96 1: "Z,_-I 1.I-50." / 3 zZ I 3 ?_/
o0 g , I - ' I - 1 q41 5,-1"./e-20 0:41 :?6,;,1-2-1
o61?,%,1; ,7 /',MIz t, I _L/$,- I I7 LD0VI .,,2.,!I
071 1
08 .I

121

131
141

161

171
I201 I I_ I __ 1 __1

21 1

221i
S IS4 (PHN) = Phenanthrene-dl0 UPPER LIMIT =+ 100%4IS5 (CRY) = Chrysene-dl2 of internal standard area.

IS6 (PRY) = Perylene-d12 LOWIER LIMIT = - 50t
of internal standard area.

Column used to flag internal standard area values with an asterisk

page- of
vzzz488
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BERKELEY. CALIFORNIA 94710

ENGINEERING-SCIENCE, INC. (415) 548-7970

C
Job No.: ORO01

Client: ES Oak Ridge
Attention: Bill Hayden

Address: 710 S. Illinois AvenueF Suite F-103
Oak Ridge, Tn. 37830

Project: Duluth ANGB

Attached are the analytical reports for the water samples received

by this laboratory on 9-19-88.

Sample Preparation Data

I Laboratory Client Date Date* Date Date*

Sample No. Sample ID Test collected extracted analyzed 2nd col.

88092492 DANGB-BR7 AS-F 9-16-88 10-15-88

88092492 DANGB-BR7 BA-I 9-16-88 10-13-88

88092492 DANGB-BR7 CD-F 9-16-88 10-20-88

88092492 DANGB-BR7 CR-F 9-16-88 10-16-88
88092492 DANGB-BR7 HG-C 9-16-88 10-14-88
88092492 DANGB-BR7 PB-F 9-16-88 10-16-88
88092492 DANGB-BR7 8010 9-16-88 9-21-88 9-20-88
88092492 DANGB-BR7 8020 9-16-88 9-21-88

1 88092493 DANGB-TE8 8010 9-13-88 9-23-88 9-20-88

88092493 DANGB-TB8 8020 9-13-88 9-23-88

If applicable

89-DULU0849 1 CL-FRM01

A SUBSIDIARY OF THE PARSON4S CORPORATION 49 1



E S ~600 BANCROFT WAY941

ENGINEERING-SCIENCE, INC. (415) 548-7970

Job No.: OR001

Project: Duluth ANGB

Sample Preparation Data

Laboratory Client Date Date* Date Date*
Sample No, Sample ID Test collected extracted analyzed 2nd col.

88092494 DANGB-3-MW30-GW1 AS-F 9-16-88 10-15-88
88092494 DANGB-3--MW30-GWI BA-I 9-16-88 10-13-88
88092494 DANGB-3--MW30-GWI CD-F 9-16-88 10-20-88
88092494 DANGB-3-IIW30-GWI CR-F 9-16-88 10-16-88
88092494 DANGB-3-MW30-GWI HG-C 9-16-88 10-14-88
88092494 DANGB-3-MW30-GWl PB-F 9-16-88 10-16-88
88092494 DANGB-3-MW30-GWI 418.1 9-16-88 9-28/29-88 10-05/06-88
88092494 DANGB-3-MW30-GWI 8010 9-16-88 9-20-88 9-26-88
88092494 DANGB-3-MW30-GW1 8020 9-16-88 9-20-88
88092494 DANGB-3-MW30-GWI 8080 9-16-88 9-23-88 10-16-88 10-20-88
88092494 DANGB-3-MW30-GWI 8270 9-16-88 9-23-88 10-30-88

88092495 DANGB-3-MW34-GW1 AS-F 9-16-88 10-15-88
88092495 DANGB-3-MW34-GW1 BA-I 9-16-88 10-13-88
88092495 DANGB-3-+1W34-GWI CD-F 9-16-88 10-20-88
88092495 DANGB-3-11W34-GWI CR-F 9-16-88 16--16-88
88092495 DANGB-3-W34-GW1 HG-C 9-16-88 10-14-88
88092495 DANGB-3-14W34-GWI PB-F 9-16-88 10-16-88
88092495 DANGB-3-MW34-GWI 418.1 9-16-88 9-28/29-88 10-05/06-88
88092495 DANGB-3-MW34-GW1 8010 9-16-88 9-20-88 9-26-88
88092495 DANGB-3-MW34-GWI 8020 9-16-88 9-20-88
88092495 DANGB-3-MW34-GWI 8080 9-16-88 9-23-88 10-16-88
88092495 DANGB-3-1.1W34-GWI 8270 9-16-88 9-23-88 10-30-88

* If applicable

89-DULU0849 2 492 CL-FPIM0 I j
A SU13SIDIARY OF THE PARSONS CORPORATION



a:

CASE NARRATIVE
QUALITY CONTROL RESULTS SUMMARY

SAMPLE NO(S).: 88092492-88092495

WORK ORDER NO.: 1002

These water samples were received at the ES Berkeley Laboratory
on 9-19-88. They were received cold and intact, except for sample
DA.NGB-BR7, in which seven out of eight sample containers were
received. 418.1, 8080, and 8270 analyses were not performed due
to accidental breakage of DANGB-BR7 in the laboratory.

493
89-DULU0850 I CN-FRM02



DETECTION LIMITS
ENVIRONMENTAL QUALITY PARAMETERS
SAMPLES NO.: 88092494-88092495

Parameter Detection Limits

Petroleum Hydrocarbons <1.5 mg/L

The method detection limits listed are based upon the EPA method listed. Dilution
or other deviations from the normal procedures, required due to characteristics of
a sample, will influence these values. These changes are described in the report
narrative if applicable.
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ENGINEERING-SCIENCE INC. PAGE1

12/13/88

ANALYSIS REPORT

[iRK ORDER NUMBER: 1002

'!BNUMBER :ZBOO00000440 APPROVED BY Z_________________

WORK ORDER DATE : 09/17/88 L'aiYsupervisor

[IEPORT DATA: CLIENT DATA:

ES OAK RIDGE/DULUTH ANGB ES OAK RIDGE/DULUTH ANGB ( 134)

710 S. ILLINOIS AVE. STE. S103 710 S. ILLINOIS AVE. STE. S103

.)AK RIDGE, TN 37830 OAK RIDGE, TN 37830

L:ILL HAYDEN

01 O REPORT COPIES: 1

2ONTRACT / PO OR001

CONTACT :BILL HAYDEN
(615)-481-3920

iA.K 2, UNITS: mg/L

DANGB-BR7 DANGB-3-MW3O- DANGB-3-MW34-

GW-1 GW-1
TEST COMPOUND 88092492 88092494 88092495

CID DIG FLAME NA NA NA
:CID DIG FURNACE NA NA NA
ARSENIC <0.01 <0.01 <0.01
IARIUM <0.2 <0.2 <0.2

;ADMIUM <0.005 <0.005 <0.005

.HROMIUM <0.01 <0.01 <0.01

MERCURY <.0002 <.0002 <.0002

,EAD <0.005 <0.005 <0.005

ND - Not Detected
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ENGINEERING-SCIENCE INC. PAGE 2

12/13/88

ANALYSIS.REPORT

)RIk ORDER NUMBER: 1002
)B NUMBER ZB0000000440 APPROVED BY Z

)RK ORDER DATE : 09/17/88 Lab Supervisor

!PORT DATA: CLIENT DATA:

3 OAK RIDGE/DULUTH ANGB ES OAK RIDGE/DULUTH ANGB ( 134)

10 S. ILLINOIS AVE. STE. S103 710 S. ILLINOIS AVE. STE. S103

%K RIDGE, TN 37830 OAK RIDGE, TN 37830

:LL HAYDEN

OF REPORT COPIES: 1

ONTRACT / PO # : ORO01

ONTACT : BILL HAYDEN

(615)-481-3920.

ASK: 3, UNITS: mg/L

DANGB-BR7 DANGB-3-MW30- DANGB-3-MW34-

GW-1 GW-I

ST COMPOUND 88092492 88092494 88092495

18.1 PETROLEUM HYDROCARBONS NT <1.5 <1.5

- Not Detected
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ENGINEERING-SCIENCE INC. PAGE 31: 12/13/88

ANALYSIS REPORT

IORK ORDER NUMBER: '1002

t OB NUMBER : ZBO000000440 APPROVED BY
WORK ORDER DATE : 09/17/88 Lab Supervisor

{EPORT DATA: CLIENT DATA:

ES OAK RIDGE/DULUTH ANGB ES OAK RIDGE/DULUTH ANGB ( 134)
710 S. ILLINOIS AVE. STE. S103 710 S. ILLINOIS AVE. STE. S103

f ?AK RIDGE, TN 37830 OAK RIDGE, TN 37830
"IILL HAYDEN

OF REPORT COPIES: 1

I ONTRACT / PO # : OR001

CONTACT : BILL HAYDEN

(615)-481-3920

ASK: 4, UNITS: ug/L, GROUP 8010

DANGB-BR7 DANGB-TB8 DANGB-3-MW30- DANGB-3-MW34-

GW-1 GW-1
TEST COMPOUND 88092492 88092493 88092494 88092495

IENZYL CHLORIDE ND ND ND ND
IIS (2-CHLOROETHOXY)METHANE ND ND ND ND

BIS (2-CHLOROISOPROPYL)ETHER ND ND ND ND
'ROMOBENZENE ND ND ND ND
'ROMODICHLOROMETHANE ND ND ND ND
JROMOFORM ND ND ND ND
BROMOETHANE ND ND ND ND

fARBON TETRACHLORIDE ND ND ND ND
:HLORACETALDEHYDE ND ND ND ND
CHLORAL ND ND ND ND
CHLOROBENZENE ND ND ND ND

I :HLOROETHANE ND ND ND ND
:HLOROFORM 11 ND 1.3 1.4
1-CHLOROHEXANE ND ND ND ND
Z-CHLOROETHYL VINYL ETHER ND ND ND ND
HLOROMETHANE ND ND ND ND
.'HLOROMETHYL METHYL ETHER ND ND ND ND
CHLOROTOLUENE ND ND ND ND
1IBROMOCHLOROMETHANE ND ND ND ND
jIBROMOMETHANE ND ND ND ND
i,2-DICHLOROBENZENE ND ND ND ND
1,3-DICHLOROBENZENE ND ND ND ND
,4-DICHLROBENZENE ND ND ND ND
tICHLOROOIFLUOROMETHANE ND ND ND ND
1,1-DICHLOROETHANE ND ND ND ND
1,2-DICHLOROETHANE ND ND ND ND
,I-DICHLOROETHYLENE ND ND ND ND
tRANS-1,2-DICHLOROETHYLENE ND ND ND ND
DICHLOROMETHANE 0.698 2.6B ND 0.51B
,2-DICHLOROPROPANE ND ND ND ND

ND - Not Detected

I4
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ENGINEERING-SCIENCE INC. PAGE 4
12/13/88

ANALYSIS REPORT FOR WORK ORDER NUMBER 1002

DANGB-BR7 DANGB-TB8 DANGB-3-MW30- DANGB-3-MW34-

ZGW-l' GW-1
ST COM4POUND 88092492 88092493 88092494: 88092495

3-DICHLOROPROPYLENE ND ND ND ND
1,2,2-TETRACHLOROETHANE ND ND ND ND

1,1,2-TETRACHLOROETHANE ND ND ND ND

'TRACHIOROETHYLENE ND ND ND ND .
1,1-TRICHLOROETHANE ND ND RD ND
1,2-TRICHLOROETHANE NO ND ND ND
,ICHLOROETHYLENE ND ND ND ND
UICHLOROFLUOROIETHANE ND ND ND ND
ICHLOROPROPANE ND ND ND ND
,NYL CHLORIDE ND ND ND ND

-Not Detected
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ENGINEERING-SCIENCE INC. PAGE 5
U12/13/88

ANALYSIS REPORT

.JORK ORDER-NUMBER: 1002
klOB NUMBER : ZBO000000440 APPROVED BY

WORK ORDER DATE : 09/17/88 Lab Supervisor

R1EPORT DATA: CLIENT DATA:

ES OAK RIDGE/DULUTH ANGB ES OAK RIDGE/DULUTH ANGB ( 134)

710 S. ILLINOIS AVE. STE. S103 710 S. ILLINOIS AVE. STE. S103

f)AK RIDGE, TN 37830 OAK RIDGE, TN 37830

I3ILL HAYDEN

1# OF REPORT COPIES: 1

{.;ONTRACT / PD # : OR001
CONTACT : BILL HAYDEN

(615)-481-3920

I4ASK:' 4, UNITS: ug/L, GROUP 8020

DANGB-BR7 DANGB-TB8 DANGB-3-NW30- DANGB-3-MW34-

GW-1 GW-1

-EST COMPOUND 88092492 88092493 88092494 88092495

IENZENE ND ND ND ND

IHLOROBENZENE ND NO ND ND

1,2-DICHLOROBENZENE ND ND ND ND

1,3-DICHLOROBENZENE ND ND ND ND

t,4-DICHLOROBENZENE ND ND ND ND

_THYL BENZENE ND ND ND ND

TOLUENE ND ND ND ND

YLEN ES 
N D ND ND ND

Ii
U

ND - Not Detect-d
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ENGINEERING-SINEIC PAGE 6

12/13/88

ANALYSIS REPORT

RK ORDER NUMBER: 1002

)8 NUMBER : ZB0000000440 APPROVED BY

)RK ORDER DATE :09/17/88 Lab Superv iso r

:PORT DATA: CLIENT DATA:

*OAK RIDGE/DULUTH ANGB ES OAK RIDGE/DULUTH ANGB 134)

O S. ILLINOIS AVE. STE. S103 710 S. ILLINOIS AVE. STE. S103

iK RIDGE, TN 37830 OAK RIDGE, TN 37830

LL HAYDEN

OF REPORT COPIES: 1

)NTRACT / P0 # : OR001
)NTACT : BILL HAYDEN

(615)-481-3920

kSK: 4, UNITS: ug/L, GROUP 8080

DANGB-BR7 DANGB-3-MW3O- DANGB-3-MW34-

GW-i GW-1
'ST COMPOUND 88092492 88092494 88092495

.DRIN NT ND ND
.PHA-BHC NT ND ND
:TA-BHC NT ND ND
"LTA-SHC NT ND ND
IMMA-BHC NT ND ND
iLORDANE NT ND NO
41-DDD NT ND ND

,4'-DDE NT ND ND
4'-DDT NT NO ND
:ELDRIN NT ND ND
IDOSULFAN I NT ND ND
IDOSULFAN 11 NT ND ND
IDOSULFAN SULFATE NT ND ND
IDRIN NT ND ND
WDRIN ALDEHYDE NT NA NA

~PAHLRNT ND ND
.PTACHLOR EPOXIDE NT ND ND
'PONE NT NA NA
:THOXYCHLOR NT NO NO

)XAPHENE NT ND ND
.8-1016 NT ND NO

:B-1221 NT ND ND
:8-1232 NT ND ND
B8-1242 N'T ND ND
:B-1248 NT ND ND
:8-1254 NT NO ND
.8-1260 NT t.1D NO

-Not Detected
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ENGINEERING SCIENCE page 1 of 5
Priority Pollutant Analysis

Base Neutrals -,SW 8270
Matrix: Water

Date Received: September 19, 1988 Work Order: 1002

'?ate Reported: December 8, 1988 Job Number: ORO0l
FOR: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
-Address: 710 S. Illinois Avenue Suite F-103

L Oak Ridge, Tennessee 37830

kab Number: 88082194 88082495
SapeNo.: DANGB-3-MW3O-GW1 DANGB-3-MW31-GW1

Date Sampled: 09-16-88 09-16-88
Time Sampled: 14:45 15:00
)ate Extracted: 09-23-88 09-23-88
Date Analyzed: 10-30-88 10-30-88

ompound Detection ANALYTICAL RESULTS
------ - -- -- -- - -- -- -- - -- -- -- - -- -- ---Li m i t s- -- -- -- -

ug/L ug/L ug/L

L,3-Dichlorobenzene 10 ND ND
1- -- -- -- -- -- -- -- -- -- -- -- - -- -- -- ---10- ---ND- ---ND- -
1,exachloroeane 10 ND ND

3is(2-chloroethyl)ether 10 ND ND
.,Z-Dichlorobenzene 10 ND ND
N-Nitrosodimethylamine 10 ND ND
3is(2-ciiloroisopropyl)ether 10 ND ND

I A-Nitrosodi-n-propylamine 10 ND ND
Hexachlorobutadiene 10 ND ND
L,2,4-Trichlorobenzene 10 ND ND
4itrobenzene 10 ND ND
Isophorone 10 ND ND
Naphthalene 10 ND NDI3is(2-chloroethoxy)methane 10 ND ND
2-Chloronaphthalene 10 ND ND
Hexachiorocyclopentadiene 10 ND ND
Icenaphthylene 10 ND ND
Icenaphthene 10 ND ND
Dimethyl phthalate 10 ND ND

I ,6-Dinitrotoluene 10 ND ND
-luorene 10 ND ND
2,4-Dinitrotoluene 10 ND ND
Diethyl phthalate 10 ND ND

4-irsdpeyaie10 ND ND
1exachlorobenzene 10 ND ND

I,
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Priority Pollutant Analysis page 2 of 5
Base Neutrals - SW 8270

Matrix: Water
(continued)

ite Received: September 19, 1988 Work Order: 1002
ate Reported: December 8,, 1988 Job Number: OR001

JR: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
5dress: 710 S. Illinois Avenue Suite F-103

Oak Ridge, Tennessee 37830

ab Number: 88082494 88082495
ample No.: DANGB-3-MW30-GWI DANGB-3-MW34-GWI
ate Sampled: 09-16-88 09-16-88
ime Sampled: 14:45 15:00
ate Extracted: 09-23-88 09-23-88
ate Analyzed: 10-30-88 10-30-88

impound Detection ANALYTICAL RESULTS
Limits
ug/-L ug/L ug/L

nenanthrene 10 ND ND
nthracene 10 ND ND
ibutyl phthalate 10 ND ND
luoranthene 10 ND ND
-Chlorophenyl phenyl ether 10 ND ND
yrene 10 ND ND
utyl Benzyl phthalate 10 ND ND
is(2-ethylhexyl) phthalate 10 ND ND
arysene 10 ND ND
-Bromophenyl phenyl ether 10 ND ND
enzo(a)anthracene 10 ND ND
i-n-octylphthalate 10 ND ND
enzo(b)fluoranthene 10 ND ND
enzo(k)fluoranthene 10 ND ND
enzidine 60 ND ND
,3'-Dichlorobenzidine 20 ND ND
enzo(a)pyrene 10 ND ND
ndeno(1,2,3-cd)pyrene 10 ND ND
ibenzo(a,h)anthracene 10 ND ND
enzo(ghi)perylene 10 ND ND
enzyl Alcohol 20 ND ND

- Compound was detected in the blank.
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Priority Pollutant Analysis Page 3 of 5
Base Neutrals - SW 8270

Matrix: Water
(continued)

Date Received: September 19, 1988 Work Order: 1002

I ate Reported: December 8, 1988 
Job Number: OR001

For: ES:-Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
jddress:710 S. Illinois Avenue Suite F-103

Oak Ridge, Tennessee 37830

Lab Number: 88082494 88082495Cample No.: DANGB-3-MW30-GW1 DANGB-3-MW34-GW1
(ate Sampled: 09-16-88 09-16-88
Time Sampled: 14:45 15:00
ate Extracted: 09-23-88 09-23-88
ate Analyzed: 10-30-88 10-30-88

"ompound Detection Analytical Results
Limits
ug/L ug/L ug/L

.cetophenone -- * ND ND

' niline -- * ND ND
4.-Aminobiphenyl -- * ND ND
'-Chloroaniline 20 ND ND
-Chloronaphthalene -- * ND ND

Dibenzofuran 10 ND ND
t-Dimethylaminoazobenzene -- * ND ND
,2-Dimethylbenz(a)anthracene -- , ND ND

("-,a-Dimethylphenethylamine -- ND ND
Diphenylamine -- , ND ND

2-Diphenylhydrazine -- * ND ND
:thyl methanesulfonate -- * ND ND
3-Methylcholanthrene -- * ND ND
'lethyl methanesulfonate -- , ND ND
.-Methylnaphthalene 10 ND ND
I-Naphthylamine -- * ND ND
2-Naphthylamine -- , ND NDI -Nitroaniline 50 ND ND
i-Nitroaniline 50 ND ND
4-Nitroaniline 50 ND ND
IJ-Nitroso-di-n-butylamine -- * ND ND
-Nitrosopiperidine -- , ND ND

Pentachlorobenzene -- * ND ND
,entachloronitrobenzene -- , ND ND
)henacetin -- , ND ND
2-Picoline -- * ND ND
Pronamide -- , ND ND
j,2,4,5-Tetrachlorobenzene -- * ND ND

'k EPA has not yet determined detection limits for these compounds.

B Compound was detected in the blank.
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Priority Pollutant Analysis page 4 of 5
Pesticides and PCBs - SW 8270

Matrix: Water

ite Received: September 19, 1988 Work Order: 1002
ate Reported: December 6, 1988 Job Number: OR001

)R: ES:-Oak Ridge/Duluth ANGB ATTN:Mr. Bill Hayden
jdress: 710 S. Illinois Avenue Suite F-103

Oak Ridge, Tennessee 37830

ab Number: 88082494 88082495
ample No.: DANGB-3-MW30-GWI DANGB-3-MW34-GWI
ate Sampled: 09-16-88 09-16-88
Ime Sampled: 14:45 15:00
ate Extracted: 09-23-88 09-23-88
ate Analyzed: 10-30-88 10-30-88

------------------------------------------------------------------------------
:mpound Detection ANALYTICAL RESULTS

Limits
ug/L ug/L ug/L

------------------------ ----------------------------------------------------

ipha-BHC -- * ND ND

amma-BHC * ND ND

eta-BHC 20 ND ND
aptachlor 10 ND ND
elta-BHC 15 ND ND
ldrin 10 ND ND
eptachlor epoxide 10 ND ND
ndosulfan I -- , ND ND
ieldrin 15 ND ND
,'-DDE 30 ND ND
ndrin -- , ND ND
ndosulfan II -- , ND ND

,4'-DDD 15 ND ND
-'-DDT 25 ND ND

ndosulfan Sulfate 30 ND ND
adrin aldehyde -- * ND ND
ndrin Ketone -- , ND ND
alordane 60 ND ND
ethoxychlor -- , ND ND
oxaphene 60 ND ND
rcclor-1016 60 ND ND
roclor-1221 60 ND ND
roclor-1232 60 ND ND
roclor-1242 60 ND ND
roclor-1248 60 ND ND
roclor-1254 60 ND ND
roclor-1260 60 ND ND

EPA has not yet determined detection limits for these compounds.

- Compound was detected in the blank.
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Priority Pollutant Analysis page 5 of 5
Acid Extractables -- SW 8270

Matrix-: Water

Date Received:- September 19, 1988 Work Order: 1002
Date Repqrted: December 8, 1988 Job Number: OR001

FOR: ES:.Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
Address:710 S. Illinois Avenue Suite F-103

Oak Ridge, Tennessee 37830

Lab Number: 88082494 88082495
3ample No.: DANGB-3-MW30-GW1 DANGB-3-MW34-GWI
Date Sampled: 09-16-88 09-16-88['ime Sampled: 14:45 15:00
)ate Extracted: 09-23-88 09-23-88
Date Analyzed: 10-30-88 10-30-88

:ompound Detection ANALYTICAL RESULTS
Limits
ug/L ug/L ug/L

-Chlorophenol 10 ND ND
2-Nitrophenol 10 ND ND
?henol 10 ND ND
,4-Dimethylphenol 10 ND ND

2,4-Dichlorophenol 10 ND ND
2,4,6-Trichlorophenol 10 ND ND
4-Chloro-3-methylphenol 20 ND ND
2,4-Dinitropheno! 50 ND ND
2,6-Dichlorophenol -- * ND ND

I 2-Methyl-4,6-Dinitrophenol 50 ND ND
Ientachlorophenol 50 ND ND
4-Nitrophenol 50 ND ND
9enzoic Acid 50 ND ND

I 2-Methylphenol 10 ND ND
3- & 4-Methylphenol 10 ND ND
2,3,4,6-Tetrachlorophenol -- , ND NDI , ,5-Trichlorophenol 10 ND ND

I-

Analyst Laboratory Supervisor

I 'EPA has not yet determined detection limits for these compounds.

[ 3 Compound was detected in the blank.

NOTE: Samples are discarded 30 days after results are reported unless
other arrangements are made. Hazardous, samples will be returned{ to client or disposed of at client expense.
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CASE NARRATIVE
QUALITY CONTROL RESULTS SUMMARY
QC REPORT NO.: OCP-W-0037-88
QC REPORT NO.: OCP-W-0037-88B

Analysis of matrix spikes resulted in a matrix interference that
swamped the response for aldrin in the matrix spike duplicate. This
interference was somewhat lower in the matrix spike sample, so that the
response would be quantitated. Thus, the recovery of aldrin in the MSD
and the RPD for aldrin could not be calculated. Analysis of spiked
blanks resulted in acceptable recoveries for all spiked compounds, but
the RPD was higher than EPA guidelines for endrin and diedrin. The
analytical data associated with these analyses were closely examined.
No errors or problems were found.

Heptachlor epoxide was inadvertently used instead of heptachlor in

the matrix spiking solution.

Endrin aldehyde and Kepone were not recoverable because they were
removed by the alumina column clean-up used on these samples.

I
I
I

88-A1-DULU0476 1i CN-FRM01



PESTICIDE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY

WATER

Job No: ORO01 QC Report No.: OCP-W-0037-88
QC Sample No.: 88092490

f Client: ES Oak Ridge Level (Low/Med): Low
L Attn: Bill Hayden Date Reported: ii-11-88

Address: 710 S. Illifiois Avenue
Suite F-103
Oak Ridge, Tn. 37830

Project: Duluth ANGB Laboratory Supervisor Approval:

QC Report for Laboratory Sample No(s).: 1 f4
88092490, 88092488, 88092494-88092495
88092511, 88092513-88092517, 88092525-88092528
88092677-88092678, 88092681, 88092617

Compound Amount Sampld Conc. MS Conc. MS % QC

Added In Extract In Extract Rec.# Limits
(ng) (ug/L) (ug/L) Rec.

Lindane 200 ND 0.195 99 56-123

Heptachlor 200 ND 0.214 105 40-131

epoxide

Aldrin 200 ND 0.195 99 40-120

Dieldrin 500 ND 0.463 93 52-126

Endrin 500 ND 0.488 98 56-121

4,4-DDT 500 ND 0.365 73 38-127

MSD Conc. QC Limits
In Extract MSD % MS%

(ug/L) Rec. # Rec. # RPD # RPD REC

Lindane 0.173 87 99 13 15 56-123

Heptachior 0.224 112 105 6 20 40-131
epoxide

Aldrin ND NC* 99 NC* 22 40-120

Dieldrin 0.461 92 93 1 18 52-126

Endrin 0.466 93 98 5 21 56-121

4,4-DDT 0.401 80 73 9 27 38-127

# Column to be used to flag recovery and RPD values with an asterisk
* Values outside of QC limits

RPD: 1 out of 6 outside limits

Spike Recovery: I out of 12 outside limits 51.7
88-Al-DULUO47o 1 PT-FRM07



PESTICIDE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY
WATER

Job No: OR001 QC Report No.: OCP-W-0037-88B
QC Sample No.: Blank

Client: ES Oak Ridge Level (Low/Med): Low
Attn: Bill Hayden Date Reported: 11-11-88
Address: 710 S. Illinois Avenue

Suite F-103
Oak Ridge, Tn. 37830

Project: Duluth ANGB Laboratory Supervisor Approval:

QC Report for Laboratory Sample No(s).: ___

88092490, 88092488,. 88092494-88092495
88092511, 88092513-88092517,,.88092525-88092528
88092677-88092678,. 88092681, 88092617

Compound Amount Sample Conc. MS Conc. MS % QC
Added In Extract In Extract Rec. # Limits
(ng) (ug/L) (ug/L) Rec.

Lindane 200 ND 0.184 92 56-123

Heptachlor 200 ND 0.210 105 40-131

epoxide

Aldrin 200 ND 0.186 93 40-120

Dieldrin 500 ND 0.436 87 52-126

Endrin 500 ND 0.455 91 56-121

4,4-DDT 500 ND 0.490 98 38-127

MSD Conc. QC Limits
In Extract MSD % MS % %

(ug/L) Rec. # Rec. # RPD # RPD I REC

Lindane 0.211 105 92 13 15 56-123

Heptachlor 0.224 112 105 6 20 40-131
epoxide

Aldrin 0.210 105 93 12 22 40-120

Dieldrin 0.551 110 87 23* 18 52-126

Endrin 0.292 58 91 44* 21 56-121

4,4-DDT 0.461 92 98 6 27 38-127

# Column to be used to flag recovery and RPD values with an asterisk
* Values outside of QC limits

RPD: 2 out of 6 outside limits

Spike Recovery: 0 out of 12 -outside limits 518
88-'A-DULU0471 I PT-F107



PESTICIDE METHOD-BLANK SUMMARY

Job-No.: OR001 Lab Name: Engineering Science
Lab Sample No.: Blank

Client: ES Oak Ridge
Attn: Bill Hayden Matrix: Water
Address: 710 8. Illinois Avenue Level (low/med): Low

Suite F-103 Extraction:
Oak Ridge, Tn. 37830 (SepF/Cont/Sonc): Sonc

Date Reported: 11-11-88

t Project: Duluth ANGB

i Date Extracted: 9-23-88
Date Analyzed (1): 10-16-88 Date Analyzed (2): 10-20-88
Time Analyzed (1): 06:26 Time Analyzed (2): 00:39
Instrument ID (1): HP5890 #2 InStrument ID (2): HP5880
GG Column ID (1): OV-1 GC Column ID (2): Mixed

This Meth6d Blank applies to the'following samples, MS and MSD.

j EPA Sample Lab Sample Date Lab Sample Date
No. ID (1) Analyzed 1 ID (2) Analyzed 2

- 88092494 10-16-88 88092494 10-20-88
- 88092495 10-16-88 88092495 10-20-88
- 88092511 10-16-88
- 88092513 10-16-88
- 88092514 10-16-88
- 88092515 10-16-88
- 88092516 10-16-88

I-

I 88-AI-DLo7 1, 519 - 4
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IF EPA SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDEN.TIFIED COMPOUNDS I I
Lab Name: ,Contract:.

Lab Code: .Case No.: /___-SAS No.: SDG No.:

Matrix: (soil/water) Wc+ex*- Lab Sample ID: 88c).9$L3J{

Sample w/vol: 1000 (g/mL) pi Lab File ID: 17-601 So?,
Level: (low/med) 0 Ct) Date Received: _

% Moisture: not dec. dec. Date Extracted: -

Extraction: (SepF/Cont/Sonc) Date Analyzed: 991e

GPC Cleanup: (Y/N) _) pH: Dilution Factor:_

Number TICs found: Ll CONCENTPATION UNITS:
Nube T run:(ug/L or ug/Kg)

CAS NUMBER COMPOUND Nl.X RT EST. CONC. I Q I

1 2. ,4 o ,1R.. I ____

I3. I a bC~~L I / I__
4.
6.
7.
8.
9.

I0.
II.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

25.
26.
27. _ I
28. I
29. I I

, o. _ _ _ _I_ _ _ _ _ _ _ _ _I_ _ _ _ _ I
19 _ _ _ _I_ _ _ _ _ _ _ _ _I_ _ _I_ _ _ _ _ __I

FORM I SV-TIC 1/87 Rev.

I 2.__ _ __ _ __ __ _ __ __ _ __ I_ __ _ ___522I__



SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET w-3W

TENTATIVELY IDENTIFIED COIM POUNDS

Job No.: Project Nc:
Ci eSample Matrix: .A

Client: -Con. Unit: i A L
Attn: Work Order Nd: / -
Address: Lab Sample ID: ?C, "

Lab File ID:: 5030q -
Date Received:

Date Extracted: - 3
.DDate.Analyzed: /0 -3c - ?7,,/-h'

Project: ) i • Date Reported:
Dilution Factor:

# TICs Found: 6Th % Moisture: A/

CAS NUMBER CO'O'U,'", NAME - EST. CONC. Q

_________.IIILK _,.

_ _ _ _ I _ _ _ _ _ _ _ __ __

___ I _ __ __ _ _ _ _ _,__

S2.1 1

___ _ _ -_ _ _ I __ __ I
__ _ __ _ __ _ _ ........__ _ __ _ __ _ _ _ .i.........-, _ _ __ _

............ _ 1,0 --.-.--.,]o _ __ I'

I • _ _ _ .1 _ _ _ _ _ I _ _ I I I



SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
TENTA:IVELY IDENTIFIED COMPOUNDS

Job No.: Project Nc:
Sample Matrix:

C 1 i- e ntCone. Unit: I1
Attn: Work Order Nd:
Address: Lalb Sample ID: .Lab File ID:; o -

Date Received: "'qS C 2_/
Date Extracted: 9>.

Date Analyzed: / 0 - U /0-
Project: " \ 1 - rV Date Reported:Dilution Factor:O ,jl "

ii TICs Found: % Moisture:

o2

CAS NUIMBEE COMPO~UND NAM4E R --7 EST. CONC. C

__ __ IIo'1v I. ______ _I.I I ____________ I __ _ __-r-P v-€ /
_ _ ___ _ _ _

__ __ __ __ _ __ _ i,'?fZ' 7f_ _
I 1sf!I ,( _ _ _ _ _ _ _ _ _I _ _ _ _ I I.

' iA

524-

___________________ __________________________________ __________ I _______ I ____________



ISEMIVOLATILE METHOD BLANK SUMMARY
4B

[ Job No.: Work Order No.:
Lab Sample No.: 6 - YS

[' Client: Lab File ID: :50304/&-0/q
Attn: Matrix: Lvq4el
Address: Level (low/med):

Date Analyzed: /o-3*- 3S'
Time Analyzed: D3 2 0. : /
Instrument ID:

SProject: Date Reported:

This Method Blank applies to the following samples, MS and MSD.

Sample Lab Sample Lab Fil'e Date of
Number. ID ID Analysis

'DA / G 3 MWZC - CW - I £~ Y 'YS.oC~a

I --3C-W3C Gw -I 2S I C'-' e : o-3 iY o3-

I I I
III ! I

I I I
i I I !

;I I I

I I I
I! II

I I

I



GE/S lUIUls AHO HASS CRLIBRAhlOI

Decafluorotriphenylphosphine (0r|Pp)

Ease Ho. 123156 Contractor Engineering Scier, [ontraci Ho. 99999999

Instruient 10 11 Date / line l0/30/82 17:01

Lab 10 )I1M ::03 Data Release Authorized By:

nh I :;L :;:H89HCE CRIIERIf IELRiIU" fISUIRiDAI

S! j 'Iof nass 198 "9:..8 OK

:s 2.0 of nass 69 u.Of (0.00) l1.
;9 6, reative abundance S.17

less tnan 2.0" of mass 69 0.00 OK (0.00) 0

- i0.0 - 60.0X of wss 198 a -.. S7 OK '

19- less thar, 1.0 of nass 198 O0 fD , i

190 bas peak, 100 relatiue abundance I 10!.60 OK

199 E.0 -S.01 of nass 198 .89 0 K
27c 10.0 -3.A of nass 198 i P.99 o.

365 g reater than 1. DO.' of mass 19B It M00K
Ut1 present, but less than nass 3 7.07 OK
j37 greater than 4i.OX of nass 198 '..3 O.

M.3 I.0 - 23.O of nass W 2.18 0K (17.11) 12

lHiS PER(fiRA1EC TUNHE APPLIES 1i ]HE 11 - tUalue in parenthesis is Z nass 69.

FrLcIIIIG SAMPLES, BLANHS RHO STANDOS. 12 - Ualue in parenthesis is 1 nass 142.

I SMlIPLE ]O1_.. L.. 10.IDRIE.i_ hRL'SIS_ IEOFRfLtSIS_

iSfnq fiPP FO. inll lO I _ )1030_ 10IB-:/8 - 17:f01
'D &Z. : A; : I ,

~coo377 ao i ~:(

M- A 30q 1 o:S--

669 .27-e : A(- o(: I 0o 53

M22&O?50fAL S33O7 O'f' C

5 I I _

r[0h U52 7/85



[~
File Tlo::* 5-=-_on DFTFP FCIR TUUfE S C an;,

4 0 F.C, o

i.L.

ILAC

F7
[4 4

. .. - 44,

~12

.5' ".t
• " 255

ii" :'. :111 •. -

5 I IO 2 r.l 25. v , 511
SQ "-'c' 150 00 25si .0 5L 40t'

ri:.: )11030 Scan 8: 1 P.eti. line: S.03

.. Int. ./z IMI,. n/z Int. n/z Int. r./2 h.'

".1.0 .62? 91.00 .329 133.95 .510 191.05 .750 2i1.00 L.313
-. .0 3.636 92.00 .973 135.0S 1.276 191.95 .861 2.00 .718

ii 'A .829 93.00 3.716 111.05 1.991 193.05 .92S M.0 !A99
sJ.'O 12.313 94.00 .526 142.05 1.005 196.10 3.39? 255.00 zi.CUI
E.,,0 i5.981 95.90 .606 17.05 1.324 198.00 100.000 256.00 ..1

... S 2.618 90.10 2.360 H S.95 1,786 199.00 '6.890 257.00 .2S1'
IE. A .0OS 99.00 2.520 151.5 .3S1 200.00 .702 257.90 :.-6

"1." 1.3?2 101.Of 1.611 ISS.05 .909 201.70 .52 265.00 *. "1?
E:...w 3.28S 103.00 .7 156.05 1.517 20.10 2.?2 273.00 Q22
£I . ". 797 101.00 .877157.05 .558 205.00.. .% 273.90 :.919

iE L!.30 .731 105.10 1.180 IS9.95 .7i2 206.10 ,S.OS 275.0S '.31
..'.:0 1.388 107.00 II.503 I6l.OS 1.260 207.00 ",796 2r 1 .

..! 1 ,037 103.10 1.31605 . 0IO 3 209.00 M .13?277.05 "..% 3T.'0 .7 110.00 3.J80 1W7.05 4.I2 .00 .49i 281n.6 .-5
1 .770 1.00 1.306 167.95 .1.9.2I0. 0 .A91 29S55 :.:16

73.'0 .680 117.00 1.033 172.85 .191 210.90 .871 296.9S .26
., 6 1.338 110.05 .SiO 173.95 1,021 217.00 1,625 302.9 02
9.3 6.555 122.05 .750 175.05 1.67 2i..00 .781 311.95 ..51

,N.10 2.998 122.95 1.A67 171.05 1.212 221.00 7.116 322.95 1'.32
71.10 15.155 121.05 .750 177.9S .670 -23. 00 1- 1.0333. 85 -A
73.00 2.713 12S.05 .79? 178.95 J.A1N 221.0 110:016 365.00 O.i0
7.OO 2.992 127.05 15.S66 180.05 1.62n 22S.10.. .2.600 371.90 .781
M.00 2.01 128.05 3.668 181.05 1.053 227.00 3.509 123.00 1.103
81.00 3.222 129.0S 19.075 185.05 I "88 2.8.00 .,1S 1D1.0 .

U.C.00 1.069 130.05 1.027 1A6.05 10.319 229.00 .766 11?.05 3. 1
85.00 .718 131.5 .191 187.05 3,078 231.00 .463 1f13.05 ,.,,2
E..0 .86! 132.95 .383 189.05 .651 213.10 .638 .05 .2'61

m



Continuing Calibration Check

HSLConpounds

Case Ila: Calibration Date: 10130/8

Contractor: .- j:S. lime:..17:22

Contract Io: -" ':> LaboratorV 10: )S0296

Initial Calibration Date: 1.0-,8lnstru,,ent ID: ..

hininui ff for SPCC is " .aximn I Diff for [CC is X

lo'iound RF "Rr • ZOiff ICC SPEC

l-Hitroso-Dimethyl&iine .90169 '"83572. ?:32

2-rluoropherol " 1.1 " Ii17625S .1.S?
bis(2-Chloroethyl)ether 1.11892 1.0"676 ".4

Phenol 1. 43S2 l.19

Phernol-dS 1.229 1.12078 8.50

Aniline .51193 .61229 12.98

2-Chlorophenol 1.23175 1.29020 3.93

1,3-Dichlorobenzene 1.47535 1.3M0 2.71

1.4-Oichlorobenzere 1.10S30 1.2603 1.47

Bernzvl Chloride - -

BenZYl Alcohol .72906 .2375 1.88

1 2-0chiorobenaene 1.32210 1.8510 12.33

2-flathylphemol 1.1736? 1.32581 12.96

3---filethylphenol 1.07139 1.30013 21.38

bis(2-chloroisopropyl)[ther 2.1562? 2.51362 16.57

H-Hitroso-0i-n-Propyla.iine . 8050 .75918 9.6 0
Hexachloroethane .5310.SWQ3 2.53

Dibronochloropopne - '

itrobpnzene .1032 .13365 ?.58
Ilitrobenzerje-dS .39137 .4035? 3.12

2-li'trophenol .2165? .28600 15.93

Isophorone .74170 .803BI 8.37
bis(2-Chloroe t)ox m tan .9386 .S35S3 8.11

2,i-Oinethylphenol ,34k9 ,:40893 17.34
Benzoic Acid .2972S.. .0 610 3.08

ZH"Oichlorophmnol .56733'.5904 16.16 '

1,2,i-Irichlorobenzene .36911 ,.0038 8.16

laph1halene .91589 .9237 2.28

4-Chloroanilinu .369 .41153 .13.31

Heecblorobuhadier( :20283 .22B1I 9.65
4-Chloro-3-flethyp1Ipenol .31360 ...35796 I1.15

2-Ielhy1naphihlene 3563i. 62B55 I1S
.. =.............. ............ °. .... ... o °. ... ....... ... ....

p - Response factor from daily standard file'at 60.00 mg/L

- fAverage Response factor fron ]nibti ' Calibration fern UI

10iff - I Difference fron *riginol verage or'curue

CCC - Calibralion Chuck Com ounds (,) SPCC - Sysith Performance Check Compounds (-)

forn~l IIII hQ I of 3 528



Continuing Calibration Check
fHSL Compounds

Cae Ilo: Calibration Date: 10/30/88

1 Conlractor: *')6,, (a,.r._kF,, lime: 17:22
........... --------- ---------------abora or-:"

Contract Ho: . " . .)S0296

Instrument 10" Initial Calibration Dale: IM ..i28

Hininun F for S£tCC is " tla'iibn Z Diff for CCC is I

Conpound PF Pf" x0iff [CC SPCC

exad,! orocyc'opentadiene .295. .3963'. 34.0"'

2,i4,-1richlorophenol -A2280 ,'.9207 7.27

2A,5-richlorophenol .52897 56641 7.08
2-fluorobipheayl 1.27220 1.12307 11.72
2-ChlcronaptttzlenE 1.23784 1.522$' :6.10

2-Ritrariline .47288 . 87 C .. 7.8

Dinethylphthlate 1.40629 i'.I3009 5.42
,6-[initrotoluere .37415 .3679 2.SO
.c-n.aithylene 1.68918 1.53970 "8.85

3-Hitrowniline .44557 A4014 1.22
2,A-initrophenol .11898 .13091 10.03 ,,
Rcenaphihene 1.13011 .9761 I6S.1
0Nbenzofuran 1.04131 1.51275 7.83

2,4-Dirilrooluane .28"18 .27425 . 3.49

-Hi trophenol .29450 .22987 19.20

flu rene 1.129SD .93269 17.35
Diettylphthalate 1.20939 1.06521 11.92

.-Chlorophen,!-phenylc.:r .S9183 .56993 3.70

1.-Hi troaniline .35956 .38270 6.4
2,i,6-lribronephenol .21023 .21653 2.99
I1,2-0ipheny,,h!,,dazine- - -

SP.ipa-HC "- -

8eta-B.HC " "- -

H.piactlor
Pld~in
I..!.Lrasodip,,.vn r:. .4028,6 .47MS 1'7.??

:-i. .10514 -

-rrcophe,.,ny :' .21,01 .23971 123.
hekarlorobn:ene .26273 .30092 14.S4
E-Mach.oropfiml .1136 .13M 8.90

fPr - Response fai:r frcn daily standard file at £0.00 ng/L

- Auerage Respor.e Factor from'Initial Calibration forn UT

jOi, - f Oifierenc, iron original average or curve

SCC Calibration Cr.' k Conpounds (') SPCC - Systen PerforAnce Check (cpounds ()
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Continuing~ Calibration Check

HLCompounds

last Ho: -Calibration [Date: W."482

Contractor: -~b*( ~Th:17:22

Contract No: Laboratory 10i: )S029E

Instrument 10: . *.initial Calibration (1ate: I0J4-3'188

Mlinimumi 2( for SPCC is faxitw.r X Diff for U-.is X

connound Pr Xif C SPU

Phenanthrene 1.0.1-M .99811 3. So
Pnthracene LISS!5 1.074S8 2.23
fii-n-Butylphthalate 1.51556 1. 56813. 3.20
i,1'-DibroniobiphenV!-
Iluoranthene 1.1?0i? 1.1996 2.56*
HaptacIhlor [poxide- -

IndosujlfanI--

Djeldrin
b.drin- - -

rndosulfaa 11-

Indrin flidehyde-

Indasulfan Sulfate- -

Bibutyichiorendate- . .-

Benzidine .0,023 .12S97, M1.13
Pyrene 1.56086 1..270
ierphenyl-dli I.CC.35 1.011922 1.81
D81lylbtnzV1phthaIai.e 1,03290 .9S021 S.19
3,3'-fiichlorobanzid:--e .1"3'*9 .2366B 72.90
Chrysena .SSSS 1.02360 2.71
Eenzo(a)hnthracene 1.10107 1.10923 X1

bosEt~IexI)i:alre 1.2'0'13 1.^0791 .23
fim-noctlIphtlhalat! MKP2S 2.01039 23.29
!enzo(a)Pyrere l.,2038 1.27572 3.13
?n~o(b)rluoranlhene I.608O I ."M? 13.8?

!ndeno(I,,-dPrl 9D 1.Hi170 18.25

sen~o(Dr I ucianh!:e L.1 370 LF-I78 8.77
~eno~,Iii)erye1 .? 1 ..2 61 13.93

- esponse [ticr fron daily standard file at 60.00 r:i

IRf A verage Res.-znst ractor from Initial Calibration forA 1.

flDiff I Differtk.:- Iron origir-al averapa or curve

(Ct t alibratiem Check Comipoun~s Wi SPCC - Systen PEf!orrnance Chick Conpounds (ox)

[cmA (Il Pic! 3 oi 3 53 V



SE1MIVoLATTLE INTERNAL STA4DA-RD AREA SJML4RY

lab N~ame: Ievo Cotract: $

Lab C--dte ___ Case Nq.: ___ SAS No,.: ____ ~~ No.:

B Sample Nb. (Standlard): Date Analyzed:/v o

[ ab, lie ID (Standard): _______Ti.e Analy-.zed: ____

2Ts tr-ne nt ID:_____-

I II~(DCBY, I S.I5(NT II3A-XT)
L I J '~A f RT IA-REA WI ?: I R

I. STD_ fc _ _ _I1/97/4 __

t:PPERI
____ 9,-p IL{L L(O - j~ 7 9og- $

T----- -M T

1. 3 qS I aol p

02 NO., (a I I I Rqq17S0( e2I - - -- j I3 - - - - - - - - - - - - -

U 1j j- I 5 L 5 f (P G o f & 1

307 Mq.Lqj AI orS 2 1 /ojj -15--~3

09 oS A O J9:3 cq 2{q 5 - 4c I- C? q3~~ IL0
012 9-0,,5- AC.i L('- 0 1J. AI~v 0.~
--i Z!L)oj 0 '.'c30 i (e (0("q- 1 1o9-"i '..4353,~

2 :1I__ _ _ _ _

_ _ _ _ _ _ _ _ _ _ I _ _ _ _ _ _ I _ _ _ _ I _ _ _ _ _ _ __14 - -

3' T_)______8_interna S _______

N '_____________________________ ___________________________________ IL W '.) ___________________ ____________________________ ___________________ __________________ _________________

_________________________________ I_____________________________ ____________________ ______i n t e r n al_______________ ____________________ ________________________a - ____________

us______________ ad tc aa in t arna ____ 1 _____________ ______________ a=-,_______ a___________esw

___________________________________F O RM_______ __________________________________ T .______________________ _________________________ I __________________________53 1_________________



S~TV~TIJKITERNAIL STANDARD A:-A 5jj. LY~v

L b' Nama': L.tAeVI a .Ct e'Ic~- Cbnt=ract: OYJ

L h Co : __ _ Case No.: _ _ S;AS NO,.: ____ 3L No.: _ _ _

Sa~le 11c. (.3t-andard)_____ Date Arnalyzed:-(0O

Lab File ID (Standard): fr~1Tine Anialyzed: 7_____"

15 -IS(PHN) :1 T Z ITS(v)I(PRY)I

12-- OUR I

-~STDjl4i' L1Th R91 3'3 flL(135(o
I - IP

-- --- 3k,~- - --

I I. -

01' 2YII- q--P4 IG
3I *~ 07 g___q-- 29' g *qI E 2 - 3-5 D 4c 1 .- ,

'4!'L G1'4 Ao4aj C _L - f-6

- I-.

1:-. _____-- En__ _I
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E S 600 BANCROFT WAY
BER4KELEY. CALIFORNIA 94710

ENGINEERING-SCIENCE, INC. (415) 548-7970

[ Job No.: ORO01

Work Order No.: 1006

Client: ES Oak Ridge
Attention: Bill Hayden

I Address: 710 S. Illinois Avenue
Suite F-103
Oak Ridge, Tn. 37830

Project: Duluth ANGB

Attached are the analytical reDorts for the water samDle(s) received
by ehis laboratory on 9-19-88.

t Sample Prenaration Data

Laboratory Client Date Date* Date Date*
j Sample No. Sample ID Test collected extracted analyzed 2nd col.

88092511 DANGB-3-GW3C-CWI AS-F 9-17-88 10-5-88
88092511 DANGB-3-GW3C- G;W BA-I 9-17-88 10-13-88
88092511 DANGB-3-GW3C- ,41 CD-F 9-17-88 10-26-88

188092511 DANGB-3-GW3C-GWJ CR-F 9-17-88 10-16-88
88092511 DANGB-3-GW3C-GW1 HG-C 9-17-88 10-14-88

j 88092511 DANGB-3-GW3C-GWI PB-F 9-. 7-88 10-16-88
38092511 DANGB-3-GW3C-GW1 418.1 9-17-88 10-03-88 10-05-88
88092511 DANGB-3-GW3C-GW1 8010 9-17-88 9-27-88 9-21-88
88092511 DANGB-3-GW3C-GWI 8020 9-17-88 9-27-88
88092511 DANGB-3-GW3C-GW1 8080 9-17-88 9-23-88 10-24-88 10-25-88

188092511 DANGB-3-GW3C-GWI 8270 9-17-88 9-23-88 10-30-88
88092512 DANGB-FB1L 8010 9-17-88 9-27-88 9-28-88

S88092512 DANGB-FBI1 8020 9-17-88 9-27-88
188092513 DANGB-3-%GW3B-GWI AS-F 9-17-88 10-15-88
88092513 DANGB-3-GW3B-GW1 BA-I 9-17-88 10-13-88

~88092513 DANGB-3-GW3B-GW1 CD-F 9-17-88 10-26-88

88092513 DAIIGB-3-GW3B-GW1 CR-F 9-17-88 10-16-88
88092513 DANGB-3-G3B-GWI HG-C 9-17-88 10-14-88
88092513 DANGB-3-GW3B-GWl PB-F 9-17-88 10-16-88
88092513 DANGB-3-GW3B-GW1 418. 1 9-17-88 10-03-88 10-05-8
88092513 DANGB-3-GW3B-GWI 8010 9-17-88 9-27-88 9-21-88
88092513 DANGB-3-GW3B-GW1 8020 9-17-88 9-27-88 9-21-88

S88092513 DANGB-3-GW3B-GW1 8080 9-17-88 9-23-88 10-24-88 10-25-88
188092513 DANGB-3-GW3B-GW1 8270 9-17-88 9-24-88 10-31-38

I*If aolicable

89-DULU0399 1 CL-FRMOI
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'I

Job No.: OR001

Work Order No.: 1006

Project: Duluth ANGB

Sample Preparation Data

Laboratory Client Date Date* Date Date*
Sample No. Samole ID Test collected extracted analyzed 2nd col.

88092514 DANGB-3-MW54-GWI AS-F 9-17-88 10-15-88
88092514 DANGB-3-MW54-GW1 BA-I 9-17-88 10-13-88
88092514 DANGB-3-M4W54-GWI CD-F 9-17-88 10-26-88
88092514 DANGB-3-MW54-GW1 CR-F 9-17-88 10-16-88
88092514 DANGB-3-MW54-GW1 HG-C 9-17-88 10-14-88
88092514 DANGB-3-MW54-GW 1 PB-F 9-17-88 10-16-88
88092514 DANGB-3-M1W54-GWI 418.1 9-17-88 10-03-88 10-05-88
88092514 DANGB-3-MW54-GWI1 8010 9-17-88 9-27-88 9-21-88
88092514 DANGB-3-IW54-GW 1 8020 9-17-88 9-27-88 9-21-88
88092514 DANGB-3-MW54-GW1 8080 9-17-88 9-23-88 10-24-88 10-25-88
88092514 DANGB-3-MW54-GW1 8270 9-17-88 9-24-88 10-31-88
88092515 DANGB-3-GW3A-GW1 AS-F 9-17-88 10-15-88
88092515 DANGB-3-GW3A-GW1 BA-I 9-17-88 10-13-88
88092515 DANGB-3-GW3A-GWI CD-F 9-17-88 10-26-88
88092515 DANGB-3-GW3A-GW1 CR-F 9-17-88 10-16-88
88092515 DANGB-3-GW3A-GW1 HG-C 9-17-88 10-14-88
88092515 DANGB-3-GW3A-GW1 PB-F 9-17-88 10-16-88
88092515 DANGB-3-GW3A-GW1 418.1 9-17-88 10-03-88 10-05-88
88092515 DANGB-3-GW3A-GW1 8010 9-17-88 9-20-88 9-26-88
88092515 DANGB-3-GW3A-GW1 8020 9-17-88 9-20-88
88092515 DANGB-3-GW3A-GW1 8080 9-17-88 9-23-88 10-24-88 10-25-88
88092515 DkNGB-3-GW3A-GW1 8270 9-17-88 9-24-88 11-04-88
88092516 DANGB-3-GW3D-GWI BA-I 9-17-88 10-13-88
88092516 DANGB-3-GW3D-GWI CD-F 9-17-88 10-26-88
88092516 DANGB-3-GW3D-GW1 CR-F 9-17-88 10-26-88
88092516 DANGB-3-GW3D-GWI PB-F 9-17-88 10-16-88
88092516 DANGB-3-GW3D-GWI 418.1 9-17-88 10-03-88 10-05-88
88092516 DANGB-3-GW3D-GWI 8010 9-17-88 9-27-88 9-20-88
88092516 DANGB-3-GW3D-GW1 8020 9-17-88 9-27-88 9-26-88
88092516 DANGB-3-GW3D-GW1 8080 9-17-88 9-23-88 10-24-88 10-25-88
88092516 DANGB-3-GW3D-GWI 8270 9-17-88 9-24-88 11-01-88
83092517 DANGB-3-XW27-GW1 8080 9-17-88 9-23-88 10-24-88

* If aplicable

89-DULU0399 2 CL-FRM01536t



CASE NARRATIVE
QUALITY CONTROL RESULTS SUMMARY

SAMPLE NO(S).: 88092511-88092517
WORK ORDER NO.: 1006

I
I

These water samples were received at the ES Berkeley Laboratory

on 9-19-88. They were received cold and intact.

88A-UI4015 7C-R0



ENGINEERING SCIENCE INC. PAGE I
12/03/88

ANALYSIS REPORT

Work Order No.: 1006 Aooroved by:
Job Number: ZB0000000440
Work Order Date: 09/19/88

Laboratory Supervisor

Report Data: Client Data:
ES Oak Ridge ES Oak Ridge
Bill Hayden 710 S. Illinois Avenue
710 S. Illinois Avenue Suite F-103
Suite F-103 Oak Ridge, Tn. 37830
Oak Ridge, Tn. 37830

# Of ReDort Copies: 1

Contract/P.MO.i: OROO.02
Contact: Bill Havden

615/481-3920

Task: 2 Units: mg/L

DANGB-3- DANGB-3- DANGB-3- DANGB-3- DANGB-3-
GW3C-GWI GW3B-GWI 1454-GW1 GW3A-GWI GW3D-GWI

TEST COMPOUND 88092511 88092513 88092514 88092515 88092516

Acid Dig Flame NA NA NA NA NA
Acid Dig Furance NA NA NA NA NA
Arsenic <0.01 <0.01 <0.01 <0.01 --
Barium <0.2 <0.2 <0.2 <0.2 <0.2
Cadmium <0.005 <0.005 <0.005 <0.005 <O.VO5
Chromium <0.01 <0.01 <0.01 <0.01 <0.01
Mercury <.0002 <.0002 <.0002 <.0002 --
Lead <0.005 <0.005 <0.005 <0.005 <0.005

NA - Not Analyzed
ND - Not Detected

89-DULU0940 1 538 AR-FRM08



ENGINEERING-SCIENCE INC. PAGE 2

[12/03/88
ANALYSIS REPORT

[ORK ORDER NUMBER: 1006
_IOB NUMBER : ZBO000000440 APPROVED BY

WORK ORDER DATE : 09/19/88 Lab Supervisor

LEPORT DATA: CLIENT DATA:

S OAK RIDGE/DULUTH ANGB ES OAK RIDGE/DULUTH ANGB ( 134)

710 S. ILLINOIS AVE. STE. S103 710 S. ILLINOIS AVE. STE. S103

AK RIDGE, TN 37830 OAK RIDGE, TN 37830

f 3ILL HAYDEN

# OF REPORT COPIES: 1
T
i ONTRACT / PO # : ORO01

CONTACT : BILL HAYDEN

(615)-481 -3920

IrASK: 3, UNITS: mg/L5

DANGB-3-GW3C- DANGB-3-GW3B- DANGB-3-HW54- DANGB-3-GW3A- DANGB-3-GW3D-

GW-1 GW-1 GW-I GW-1 GW-1
ArEST COMPOUND 88092511 88092513 88092514 88092515 88092516

V.18.1 PETROLEUM HYDROCARBONS <1.5 <1.5 <1 <1.5 <1.5

I

V
F

I

I
I
I
ND - Not Detected
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ENGINEERING-SCIENCE INC. PAGE 3

12/03/88

ANALYSIS REPORT

ORK ORDER NUMBER: 1006

3B NUMBER :ZBOO0O000440 APPROVED B

ORK ORDER DATE :09/19/88 Lab 'upervis6r

EPORT DATA: CLIENT DATA:

S OAK RIDGE/DULUTH ARGB ES OAK RIDGE/DULUTH ANGB ( 134)

10 S. ILLINOIS AVE. STE. S103 710 S. ILLINOIS AVE. STE. S103

AK RIDGE, TN 37830 OAK RIDGE, TN 37830

ILL HAYDEN

OF REPORT COPIES: 1

ONTRACT / P0 C RONl
ONTACT :BILL HAYDEN

(615)-481 -3920

ASK: 4, UNITS: ug/L, GROUP 8010

DANGB-3-GW3C- DANGB-FB11 DANGB-3-GW3B- DANGB-3-MW54- DANGB-3-GW3A- DANGB-3-GW3D-
GW-1 GW-1 GW-1 GW-1 GW-1

EST COMPOUND 88092511 88092512 88092513 88092514 88092515 88092516

ENZYL CHLORIDE ND ND ND ND NO NO

IS (2-CHLOROETHOXY)NETHANE ND RD ND ND ND ND

IS (2-CHLOROISOPROPYL)ETHER ND ND ND NO ND ND

ROMOBENZENE NO ND ND ND ND ND

ROMOOICHLOROMETHANE ND ND ND ND ND ND
ROMOFDRM ND ND ND NO ND ND
ROMOETHANE ND ND ND ND ND ND
ARBOR TETRACHLORIDE ND ND NO ND ND ND
HLORACETALDEHYDE NO ND ND NO ND ND
HLORAL ND ND ND ND ND ND

HLOROBENZENE ND ND ND ND ND ND

HLOROETHANE ND ND ND NO ND ND

HLOROFORM 2.8B 14 ND 1.8 ND ND

-CHLOROHEXANE ND ND ND ND ND ND

-CHLORCETHYL VINYL ETHER ND NO ND ND ND ND

HLOROMETHANE ND RD ND ND NO ND

4LOROt4ETHYL METHYL ETHER ND ND ND ND ND ND

HLOROTOLUENE ND ND ND ND NO ND
IBROMOCHLOROMETHANE ND ND ND ND NO ND
IBROMOMETHARE ND ND ND ND ND NOD
,2-DICHLOROBENZENE ND ND ND ND ND ND

,3-DIChiLOROBENZENE ND ND ND NO ND ND

,4-DICHLOROBENZENE ND ND ND ND ND ND

ICHLORODIFLUOROMiETHANE NO ND NO NO ND RD

,1-DICHLOROETHANE ND ND 250 220 ND 20

,2-DICHLOROETHANE NO ND 4.4 4.4 ND RD

,1-DICHLOROETHYLENE NO ND 26 26 ND 58
RANS-1,2-DICHLOROETHYLENE ND ND 50 24 ND 450

ICHLOROMETHANE ND 1.28 0.508 0.45B ND 0.298

,2-DICHLOROPROPANE ND ND ND NO ND ND

)-Not Detected
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ENGINEERING-SCIENCE INC. PAGE 4

12/03/88

ANALYSIS REPORT FOR WORK ORDER NUMBER 1006

DANGB-3-GW3C- DANGB-FB11 DANGB-3-GW3B- DANGB-3-MW54- DANGB-3-GW3A- DANGB-3-GW3D-IiGW-1 'GW-1 GW-1 GW-1 GW-1
TEST COMIPOUND 88092511 88092512 868092513 88092514 88092515 88092516

[ ,3 -DICHLOROPROPYLENE ND ND ND ND ND ND
1,1,2,2-TETRACHLOROETHANE ND ND ND ND ND ND

.- '~ 1 2-TETRACHLOROETHANE ND ND ND ND ND ND

~ETACHLOROETHYLENE 280 ND 440 470 4.4 540
1,,1,1.TRICHL0ROETHANE 28 ND 3100 3000 0.34 1300

1,1,2-TRICHLOROETHANE ND NO ND ND ND ND

[RICHL0R0ETHYLENE 5.1 ND 6.4 6.7 ND 39

jRI CHLOROFLUOROM4ETHANE ND ND ND ND ND ND

'TRICHLOROPROPANE ND ND ND ND ND ND

V'NYL CHLORIDE ND ND 2.8 4.5 ND 3.5

RD -Not Detected
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ENGINEERING-SCIENCE INC. PAGE 5

12/03188

ANALYSIS REPORT

)RK ORDER NUMBER: 1006

38 NUMBER : ZB0000000440 APPROVED BY

)RK ORDER DATE 09/19/88 Lab Supervisor

'PORT DATA: CLIENT DATA:

OAK RIDGE/DULUTH ANGB ES OAK RIDGE/DULUTH ANGB ( 134)

0 S. ILLINOIS AVE. STE. S103 710 S. ILLINOIS AVE. STE. S103

,K RIDGE, TN 37830 OAK RIDGE, TN 37830

"L HAYDEN

OF REPORT COPIES: 1

)NTRACT / PO # : ORO01

)NTACT : BILL HAYDEN

(615)-481-3920

ISK: 4, UNITS: ug/L GROUP 8020

DANGB-3-GW3C- DANGB-FB11 DANGB-3-GW3B- DANGB-3-MW54- DANGB-3-GW3A- DANGB-3-GW3D-

GW-1 GW-I GW-1 GW-1 GW-I

'ST COMPOUND 88092511 88092512 88092513 88092514 88092515 88092516

NZENE ND ND 1.1 2.8 ND 0.74

LOROBENZENE ND ND ND ND ND ND

,2-DICHLOROBENZENE ND ND ND ND ND ND

3-DICHLOROBENZENE ND ND ND ND ND ND

4-DICHLOROBENZENE ND ND ND ND ND ND

"HYL BENZENE ND ND ND ND ND ND

)LUENE ND ND 21 20 ND 2.9

'LENES ND ND ND ND ND ND

- Not Detected
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ENGINEERING-SCIENCE INC. PAGE 6

[12/03/88
ANALYSIS REPORT

I ORK ORDER NUMBER: 1006
!IOB NUMBER : ZB0000000440 APPROVED BY

WORK ORDER DATE : 09/19/88 Lab Supervisor

IEPORT DATA: CLIENT DATA:

-:S OAK RIDGE/DULUTH ANGB ES OAK RIDGE/DULUTH ANGB ( 134)

710 S. ILLINOIS AVE. STE. S103 710 S. ILLINOIS AVE. STE. S103

I AK RIDGE, TN 37830 OAK RIDGE, TN 37830

1ILL HAYDEN

U OF REPORT COPIES: 1

SONTRACT / PO # : ORO01

CONTACT : BILL HAYDEN

(615)-481-3920

-ASK: 4, UNITS: ug/L, GROUP 8080

DANGB-3-GW3C- DANGB-3-GW3B- DANGB-3-MW54- DANGB-3-GW3A- DANGB-3-GW3D- DANGB-3-MW27-

GW-1 GW-1 GW-1 GW-1 GW-1 GW-1

:EST COMPOUND 88092511 88092513 88092514 88092515 88092516 88092517
---------------- -------- ....-.. .. --- - - -------- .----------- .--- ..-- _ ------.- .----- --- ----- .- ..... ......... ...............-

1,LDRIN ND ND ND ND ND ND

tLPHA-BHC ND ND ND ND ND ND

dETA-BHC ND ND ND ND ND ND

DELTA-BHC ND ND ND ND ND ND

;AMMA-BHC ND ND ND ND ND ND

:HLORDANE ND ND ND ND ND ND

4,4'-DDD ND ND ND ND ND ND

4,4'-DDE ND ND ND ND ND ND

,,4'-DDT ND ND ND ND ND ND

,IELDRIN ND ND ND 14D ND ND

ENDOSULFAN I ND ND NO ND ND ND

NDOSULFAN II ND ND ND ND ND ND

'NDOSULFAN SULFATE ND ND ND ND ND ND

NDRIN ND ND ND ND RD ND

ENDRIN ALDEHYDE NA NA NA NA NA NA

EPTACHLOR ND ND ND ND ND ND

,EPTACHLOR EPOXIDE ND ND ND ND ND ND

KEPONE ND ND ND ND ND ND

HETHOXYCHLOR ND ND NO ND ND ND

tOXAPHENE ND ND ND ND ND ND

CB-1016 ND ND ND ND ND ND

PCB-1221 ND ND ND ND ND ND

PCB-1232 ND ND ND ND ND ND

:CB-1242 45 34 44 24 26 ND

.CB-1248 ND ND ND ND ND ND

PCB-1254 ND ND ND ND ND ND

ICB-1260 ND ND ND ND ND ND

ND - Not Detected
NA-Not Analyzed
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.is or-czaol1 ND ND
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trbnee10 ND ND
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I:~ ~ ~~N t: ~'.l'At

Da~te Rcrpcor"-d eU,. 9 1 t'~ 0

'Num:~er 8 9:5 1IS- 8~ 0 9Y 5I~ C N DAINGE'- -.3 :c- DANG?-$~W~j

L ini t s (dry weighxt)
ug/Lj-/L ug/L

Phenanczn-ene 10N11NE
Ant', acene I VD

Dibutyl 0?,thai-aze No ND
'-~Iuor an--ene N0 D
-- Chioropheny.' ph-ezy! e-:her 1t N D

P yren e 10 1 ll ND
Butyl BenzyI in-ThtL.ate 10ND N r
Bis(2-ethylhexyl) phthaiaze io -' 7 B
Chrvsene -0 IND
6-Brornophenyl phenyl. ether IC N ND
Benzo(a)anthratcerie N ND IND
Di -n-octy1iThtha" ate N0 NE'

B en zok f ' uoranth en e N D D

-DEicioronz id:ne 2U ND L)
e oIi jy r zn e luND

:naenol 1, 3, -cnIpjyrere 0 ~ ND ND
Dioenz o (a h)nth racen e 10ND ND

1denzo(qfi jperylene 10ND ND)
Benzy1 ocl 20, D N D
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:.,;.;- jtt; .S - .:t #_

, o, r: Le K

t. !. ,_ E ea ': t'. ee bJ) r 9, 1 b Job(' l t : aber: Ct

~&vi

: ~ ~ m ! 9 , -J', M

,, A, E:,:a ATT.el.Uut Iv.- . B- I H yd er

uace-.Ih.e, 3ne --?-3 * i i

.- b-tnie NE )S" ND: }2 1

A:,.rnriDANGb-p--,,y..- -AG----,,, N"E)-

.: e?.2 ,me hy e, z )aitrae: '-- - 7-8N. 9- K"-8

- - 0 21,n,,,,..-a i:e:
.... ~~~~~~ 2. a, _ t.U '

.pnn~ianaD A.) G

,-t 6, z'?,,'-N"

- - - - : - -- - - - -m-t-h-- ---- - - - --
An h A - t c .!  F, .F

LM i~mnpi±haen (driweigi)

.ce rophenone --- ND NL)
- n i ne--, N ) ND

A -i no- i-henby I--A ND ND

S-Ch Oronapnrha e --n r h N

thi, en ......--hAx-r; ND)

e' n z- '," ".- o "N
L .y am-. nazo trbeenze -- NiCND

. i'net , v)athacn --- D i

2- -: me -c ny_ It)e n z, a )L a( n !-ete

a- Oimetniyiphfeneliaine -- :E) N!)
pa pe ny aIe ---- Xi n e

.,2 -D izphc-nyi v dra zine --*ND IN D

rcn.n2.y e mehneufoa--A: ND ND'

-y, 1cho lanth rene -- NEZ ND

-Me zh yin a pht h aIe ne D INi D
y -".p Ah i ..i n e N-*iD N

Ar i i e an n e: N N D
--z~<anlze50 ND 1%,
:-:toaz~ne50 W D X D

.-N tz ro so-d i-n- bu ry lami ne N ND ND
,=N~roopipe r2.d in e -- I')N

'en taclo:rob:enzene --,NO ND
,t-:t a ch 1or ori reb ,- z e ' n[ e
,aenacet z n N -NL) ND)

-: c oan i d. e NI L)N N

E'A has not Yet deterlmined letee'~n 1-m:ts f-r the.,e co5ounds.
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L <ol .V ~~i u -:in z Anc.;i. z 9
~'szc:~and 'L SW tZA

b'-c :(e;.-:V&1: $tm,.r198 - "or Nurcber: OEOtd

Z$amp.Je N\o DAING- 3-G3 C- DANGB- 3-GW3 1 -
GW- 1 GW-2.

-~ %9:1 02

Daze Exr acrVZn: 20"3-89- 4.- t

L Cm~ond eteCto AZTCAL RESULTS

Limits (dry weight)[qli ulg/L uqf/L

Alpha-BHC- IND N D
GammaBHC I- I.' D ND

Heptacalor 1 N D N D
Delita-SHC 15 NDNI ( r i~ n~( Ell D
Hieptacnioi e;, ox icde 10 NED IND
r6o u 1 -fa 1 -- NrN

jDieldrin 1!5 ND ND

'~,4' DEND ND

Ein6osu~1a L. i-- 14 E

IL 1 L)D~ L) 'N E)

E r, dz u I 'atn ',-u f ae ND,\ r ND

[ Enurln aldehyQ,? -- A ND N D
SEnorjin Ketone N!) NDE

h iordane 60 ND NID
m e~ t i-. o x y C 1 o r -- ND ND
I oxiipherte 60 ND) ND
Aroclor-lo!6 60 IND ND
Arocior- 12 L 6 0 IN Z ND

SArocl or -12 32 60 ND ND
Aroclor-.-2 q2 60 ND N
Arc'c~-12 60 NDNE

fAroclor-1254 CO rD N

iA-oIor-i26u 60 N -v N)

EP'A has no;: yez de-terimined detection 1 Liz for thes.e oit un~
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-. te veeav'*c :7:.e~1 i Ordecr:

dt- c; uc j. u-, A~ N iie' A7 M E, a ,

Ca Rz dq', Tf 7z;3..

c -i Number: 8~9L E:0 9 2 5
-artnple N~o, bANGB---GW3C- DA N G B- S- G W 3F,-

Gw- 1 GW- I

Szn Sa ~ Ied : 09 1509 2

)ate Extracte'd: -- 8
. eAnalyzed: 0-30 800 3 L-88

* omoudDe tec timor ANALYTICAL R~ESULTS
Lim~its (dry weight)

ug/4 ug/L u/

A.1lorooheno 1 10 ND ND
-Nitroohenol 10 ND ND

neDc N

-Tchorophenol 10 I D IND

-Chloro-3-m et-hv lohenoal 20 LN L ND

-6-Dichoropenol ND NED

-, mt ach 1or ophe no 1 50 IND ND
20.50 WD ND

-nzo ic ACaa 50 1%,D ND
-Mthylphenol 0( N N'.

& ~-~thylpheno1 0NDN
-,4 -Te cI cchet NDL ND

,$-Trchlrohenol.1 N rNDE

Anta Iy s " - Labc'ratory SLuperVi00,r

*EPA I'as ac~ yz - de-termin~eC c'4 e ti mi nt ~or t :,e ze c or.;o u n'C.

C:011- )OLV:Id Wc-10 6etected ti che blank-i

*u'E: Samrples are -iscarde, 30 6ays alter results are repocrted ,riC3
other arraknceinents are made. ?1cizard(cus zampi,.;-es w3J.1 :e returned
to clien: .z<'* or az ~~t cme
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ENGINEIE~lN of 5~1-LI -cICvAavs.

S~t 4eev~ ~te Ib e r 19, 11-88 W.,zrk Order-: aoo15
e.- eor tcd: Dece n1ber 9, 198e, Jc.:, NUbe:: G',jt "0'

ES:R:OaicA.Ridce/Dultzth ANG6E ATTN: Mr. EB111 Hayden
Ile. '7!10 S . 11 Linois Ave~ fite F-'-10

0 ak :i dq e 1VN 3 7 WO3u

L~an Number: C.6092 5 1 86092515

G W-"1 GW- I
Dar~' SaL: $-7 9-17-86

Date Analyzed: i i- 31-- b 1-04-de

cpou ,Detection 1A3NA TY'riCA;. RESULTS
Limit Es (dry we ignt)

ug/L ugj/L ug/L

L[1,3-Dichorobenzene 1 ND IND
1,4-Dichlorobenzene 10 ND J
Hexach"!oroethazae N~ E)N
Bi s ( 2 -chloroe thyl 1e ther 10 LD

L i, 2-Dichlorobenzene 10 IDND
N-N-Ltros od ime thyla-.i ne 10 AD Ni)1

[;is(2-chloroisopropvlieth--.er 10 N D N _1
LN-Nitr--osodi-ni-propyla.rni;ne 2i0 IND ND
Hexachlorobut-adiene 10 ND IND[1.2,4-Trichlorobenzene 10 ND NE)
Ni trobenzene 10 ND ND
1so-ohorone 10 N D N,'D
Na p ht halIen o 10 10 ND

[is(2-choroethoxy)methane i0 NDE N D
~2-Chloronaphthalene 10 N D ND
Hexachlorocyclopentadiene .10 NE) N D

FAcenaphthylene 10 ND ND
LAc enaphth e ne 10 ND N

Dimerhyl phthalate 10 ND) ND
2, 6-Eini trotoluene 10 ND ND
Fl 'uorene 10 %1D ND
2, 4-D-initrotou-ne 10 ND ND
Diethy. Lphthalate 110 ND ND[N-1Nizrosodiphenylarnine( 10 ND N D
Hexach."orobenzene to ND ND
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C C).': :it Lied~l

)~ate rke.ort-e': Deceirtiber 9, 1988 '01) Num'ber: COiO001 K

DR:kk a~e/uuf A.NGB ATTN: Mr. BSil", Hayc,'en
-,Jlross: 10 In..i s hve, SU-ite -1u,3

(J.~ t:;~C e N 378~

a&b Numtrber: SJ2b' ~ 02i
.. am- c N6. :DANGBt-3-jMW54- LDANGEB-S-GW3A-

C4-
teSamzed: S-1-7-86

*:u bm~amc -ed : 0u II 0
:.ate fEx t-.:a cted: 9-24-889--8

~'eAftalvzed: ~-a8 1t~:

'po~~.und Lbe-ectlcrn ANALYTICAL RESULTS
L imni t s (dry weight),:

?ne n an th re ne 10 N D ND
4,11r a c e e 10 N ND
Abzutyl piathalate 10 ND N DA

uorantherne 1N NND
*±Chloro henyl phenyl etlher 10 Ni) ND

:,yr-ane 10 ND) NL)
..uryl BenzyJ. phtnalate 10 ND ND
3is(2-etflhylhexyl) pl-thalate 10 19. B NE)
Clirysene 10 ND N D
cl-Bromoiphenyl phenyl ether 10 N N '1
-:enzo(a)anthracene 1 DN
J i- n- oc tyv1 PLpht h a Iate 10 ND ND
2.erzo(lb) 'L uoranthene 10 ND ND
-'enzo lk ) fluoranthene 10 IND N D
,enzidine 60 ND ND

V,3-Dichl orobenz icine 2u WD N D
.nzo (a )pyrene 10 ND ND

-ndeno(1 2, 3-cd) pyrene 10 ND ND
D~benzo (a,L-) anthracene 10 ND IND
Len zo (ghi )pery 1ene 10 ND ND
-.enzyl, Alcoho:l 20 ND ND



PrIri' -Plutn 5rz2v-,"ae o

3Ju.irs & 71~( 11:0v0Fc,-
Oci~~'~ ICN-

4-1;,p"_ E,.'NO . )- 3-01 -G -! -

D e t (-, Det t- i o r Analvtical Resulr'
1. i-, f ts(qr y weian-.

ug/L gLu/rAcetophenone ND ND
An i1lne N- D ND

-4-Aminobiphenyl ND ND
-Chloroaniliiie 2 0 ND N D

5'1-Chloronaphtha lene ND ND
LDibeizo-furan 0ND N

-D ith e 4-h y 1ami n o az ope n zen e ND l\D
7 ,.12-Dineth-lylbenz(a)ant'--hracene *- ND N~lD

I a-,a-D-Lmet hy'lphenet-hylamine N ND
Diphenylamine -- *.ND N D
, 12-Di phenylhydrazine I-*ND ND

Ethyl rethanesulfonate N-* D IND
3 3-meth~ilcholan thr-ene IN~ D ND
MehlmethaneSU1lfonate - ND WD

2-Me thy biaphthalene 10ND 'ND
-Naphthylamnine IN ND ND

2-Naphthylaniine -- D ~ ND
' -Ni troaniline S50 ND ND[ 3~toain e 50 N)ND
=-Nitroarilarne '$0 ND ND

N-i roodin-uyl ~ -n -,Ai IND N!)
[NNtrosopi pezrieine. -- * N D ND

P ~e r ca chi or ob on 7-e ne -- k IND IND
P 'e 1t a c i or o n troe nz en r i a ND ND

FlI 2icne 11a ti N 1) ND
Rronrnid ND ND

S2, 5 -e-,,iaor ben zen e IN* E ND

*EPA h;t:s not yet- %le~enie 4.et~ ii c' h~c~pu~
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- C '?'1 Le:),.e:.!ex .9 VC9 Wvk U2 er I G0(
ace~ : preieceimber 9 , .;8; o: Nu;:Tber: O1-,l

O=:ta. Ridq.;Duuh i.NCU3,AT I:M2.-. E.. i iVyef

:.res.s 71' i. S £ .c Av(-, Sui te J . '-t-3
.:t, E.iTge, -N S 183u

N. .ANGB-- 3-MW5'±- DAG-3 -G W3A-
., ,:.p5 - -O 8 8Ax m- -, 5 - 9- -

.:E a.....'-K-i -8 9-1'7-80 l

':ie Samle: 0:o 1.:013 L
c,:e :X a c eda 29- - 88 9-24 8 -
are A na "yvzeid: 1 1,-, 3i-. t,-0 -

03-00 ouc k Detecz-ion ANALYTI&CAL, REzSUL--TS

Limits (dry weight)
ug /L u/L ug/L

Aipha-BHC ND ND
3amrr a-BH C -- it ND ND
,eta-f HC 20 ND ND

.. epzathior DO ND ND
e - ,HC 15 N) ND

1drit'.!0 Ni) ND
iepiachlor epoxide . 0 ND N D
2ndosulfan IN D
,ie Idrin 15 NL ND
'-DDE 30 ND ND

.zrin~f --- k N[' ND

-ndosulfan .i -- & ND ND,, -DDD !5 NE) ND
25 ND

w,,C),Ulfan -, :Iu1ate 3 L, ND ND
m'i anciehvde -- * ND ND,,ir ,. u'i --. ID NDrnd-:in Ke olD ....

60 ND N
lethox y'chlor -- ND ND
IIoxaphene 60 ND ND
.ccior- 101 C 60 ND ND
-oc or- 122 1 60 ND ND

--roc lor- 2 :12 60 ND ND
r0c C0r- 242 6 ND ND

icclor-1 248 60 ND ND
k .c1or- 1.2 5% 60 ND ND.
.rocLor- i 26 0 60 ND ND

EPA has not yet determined detecri on 1its -rr t'nese compounds.
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r
[

" -. .. ... . .. 3 -- .,W -t7 r

v. ,, Waterc Z'
tt e c. e -oV E_ ,,6 e.t mb A.J ,, 1ei ved: Se..t embe:" .9 vkrt '.r UJ

),.- &epor;:eG" : 9tcen~bex 'J , 8 Jo Number: -

S H I::.k . Ige/D-Lzt. A'GE A'"T Mr T , i zH ydc!e:,
Add:ess:750 S. Illinofs Ave, Stute F-±03

Oak Rid.Te, TN 37336

-,z . ber 8,9 51 i 880 3251-5

sapeN.DAiNG13-3-11W54- DANGE-3-GpA
GW-1 GW-I

D3te a.:P i3: 9-: 7-86
111.m! .,-. ei:. ...0:0 ,1 1:00

_late Exrracte: 9-2_- 9-24-88
Da-e Analyzed: 8-831-8..

SCo-mronde Deection ANALYTICAL RESULTS
Limits (dry weight)

- ug/L ug/L ug/L

2-Chlorophenol 10 ND ND
2-Nizrophenol SID ND
,h leno 1 i0 ND
-,0 ND vD

2,-.-Dichloropheno! 1 0 ND ND
2,4' o-Tricnorophenol 10 ND ND
--C".lo.x- 3-methv 1heno " 1 ND, ND
2, D-r.-trop,.enol 5C N- ND
2,6-Dichlorophen'ol -- ND ND
2-Me...nyI-.4 , 6-Dini'zropihenol 50 ND ND
Pentachlorophenolb ND NDiS-Ni tropheno! 50 ND ND
E;enzoic Acid 50 ND ND
2-Mezhylphenol i0 ND ND

& 4-Methylphenol I0 ND NDI , : 1-. etracIorcpheno -- I ND N D
2,4, 5-Trichlorophenol 1-0 ND ND

Anaiy st Laboratory Supervisor

---A ,has not yet determined dezection limits for these compounds.

- Compound was detected in the blank.

NOTE: Samples are discarded 30 days after results are regporzed ufthess
other arrangements are made. Hazardous samples will be returnod
to client or dispc..sed of at client expense.
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ENGINEERING SCIENCE page 1 of 5
Pri-ority Pollutant Analysis I

Base Neutrals - SW 8270 j
Matrix: Water

.)ate Received: September 19, 1988 Work Order: 1006
Jate fReported: December 9i 1988 Job Number: OR001

OR: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden -
Address: 710 S. Illinois Ave, Suite F-103

Oak Ridge, TN 37830

az Number: 88092516
Sample .Nvo. DANGB-3-GW3D-

GW-1
)ate Sampled: 9-17-88
lime Sampled: 1i:00
Date Extracted: 9-24-88
Date Analyzed: i1"01-88

J:ompound Detection ANALYTICAL RESULTS
Limits (dry weight)
ug/L ug/L

--3-Dichlorobenzene 10 ND
1,4-Dichlorobenzene 10 ND

dexachloroethane 10 ND
Bis(2-chloroethyl)ether 10 ND I
!,2-Dichlorobenzene 10 ND
W-Nitrosodimethylamine 10 ND
8is(2-chloroisopropyl)ether 10 ND
N-Nitrosodi-n-propylamine 10 ND
Hexachlorobutadiene 10 ND
1,2,4-Trichlorobenzene 10 ND
Nitrobenzene 10 ND
isophorone 10 ND
Naphthalene 10 ND
3is(2-chloroethoxy)methane 10 ND
.- Chloronaphthalene 10 ND
h-,exachlorocyclopentadiene 10 ND
Acenaphthylene 10 ND
Acenaphtnene 10 ND
Dimethyl phthalate 10 ND
2,6-Dinitrotoluene 10 ND
Fluorene 10 NID
2,4-Dinitrotoluene 10 ND
Diethyl phthalate 10 18
N-Nitrosodiphenylamine 10 ND
Hexachlorobenzene 10 ND
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Priority Pollutant Analysis page 2 of 5Iase 'Neutrals - SW 8270
Matrix: Water

(continued)

Dte Received: September 19, 1988 Work Order: 1006
Date Reported: December 9, 1988 Job Number: OROOl

FOR: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
Address: 710 S. Illinois Ave, Suite F-103

L. Oak Ridge, TN 37830

Lab Number: 880925:16
Sample No.: DANGB-3-GW3D-

GW-

Date Sampled:- 9=-,1-7-88
Time Sampled: .1:00
Date Extracted: 9-24-88
Dat& Analyzed: 11-01-88

Compound Detection ANALYTICAL RESULTS

Limits (dry weight)
ug/L ug/L

Phenanthrene 10 ND
Anthracene 10 ND
Dibutyl phthalate 10 ND
Fluoranthene 10 ND"
4-Chl6rophenyl phenyl ether 10 ND-

Pyrene 10 ND
Butyl Benzyl phthalate 10 ND
Bis(2-ethylhexyl) phthalate 10 ND

r Chryseiie 10 ND
4-Bromophenyl phenyl ether 10 ND
Benzo(a)anthracene 10 ND
Di-n-octylphthalate 10 ND
Benzo(b)fluoranthene 10 ND
Benzo(k)fluoranthene 10 ND
Benzidine 60 ND
3,3'-Dichlorobenzidine 20 ND
Benzo(a)pyrene 10 ND
Indeno(1,2,3-cd)pyrene 10 ND
Dibenzo(a,h)anthracene 10 ND
Benzo(ghi)perylene 10 ND
Benzyl Alcohol 20 ND
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Priority ~ollutant Analysis Page 3 of 5
Base N1,eutra-ls -SW- 8270

Mat,.ra-x: Watex
(c o i--- i n ue d

ate Received:-- September 19, 19, Work Order: 1006
)ate Report.ed: December 9, 1.98a -job Number: ORO0l

-o: ES:Oak R -idge/Du-luth ANGB ATTN4: Mr. -Bill Hayden4
~~dress:L 71 .iliosAe, Suite F"103

Oak Ridge, TN 37830

-ab Number: 88092516
ampale No.: DANGB- 3-GW3D--

-)ate Bamp~ed:- 9 G-178 i
j t e Extracted: 9-24-88
D)ate --Analyzed: 11-01-8,8,

ompoundDetectio Analytica-It Results
Li Mi Its (dry- -iCight): -
uig/L - /L

Acetophenone - -* ND
Aniline -- - D
=-Aminobiphenyl -*ND

-- Chloroanilirte 20 N D
i-Chloronaphthalene -- *NDI

-)ibenzofuran 19 ND
p-Dimethylaminoazobenzene--* D
7, 12-Dimet--hylbenz(a)anthracene IN ND
a-,a-Dimethylphenethy'iamine -- *ND

.iphenylamine -xND
S,2-Diphenylhydrazine -*ND

.."thyl methanesulf-onate ND-
3-Methyicholanthrene ND
Methyl methanesulfonate -*-N D
2-Methylnaphtha-lene 10 ND
1L-Naplithylamine 'ND-

--Naphthylamine ND
2-Nitroaniline 50 N D
3-Nitroaniline 50 IND,
-Nitroaffilite, 50 ND
N-Nitroso-di-n--butylamine -*-ND

.'-Nitrosopiperidine -ND

?entachlorobenzene ND
? entachloronitrobenzene M'* D
Phenacetin N
2-P icol ine -*ND?

,:ronainide -*ND

* ,2, 4, 5-Tetrachlorobenzene -*-ND

EPA-has not yet determined detectior-t limits f, or these compounds,



iorty -Polilant Analysis page 4 of 5
Pes-ticides an-O PCBs -SW 82:0

aMatrix:: VWtter

- Date -Received: Sep..tember- -l9;, 1 988 Work Order: .2.006
Date Repor ed:. :December 9, 1988 Job Number: OR00i

FOR- ES:Oak Ridge!Duuth ANGB ATTN:Mr-. -Bill Hayden
E Address-:. -710 S. l.linois -AVe, Sui-te F-103
L Oak R-i-dgei TN 378- 30

Lab Numbex: 880925-16,[ arriple N o. -DANGB-3-GW3D-

Dat e Sampled-:. 9 -17-88
Time -Sampled: ° i:o 0
Date Extracted: 9-24--88
L.Date ,Analyzed: 11-01-88

V Compound Detection ANALYTICAL RESULTS
Limi-ts (dry weight)

F-" - ug/L ug/L
U--------------- --------------- ;---------------------------------

Alpha-;BHC -- * ND
Gammra"BHC -- ND
Beta-BHC 2.0 ND

Heptachloi 10 ND
Delta-BHC 15 ND
P,, Adrin 10 ND

I H6ptachlor epoxide 1-0 ND
Endosulfan I -- * ND

r Dieldrin 15- ND
'4, 4 ME 30 ND
Endrin -- , ND
'Endosulf an. II -- NDE,,4'-DDD 1-5 ND
4, 4 '-DDT 25 ND
Endosultan Sulf-ate 30 ND

SrEndr.in adehyde--, ND
[ Endrin Ket.one -ND

Chlordane 60 ND
K -Methoxychlor -- , ND

[ T6xaphene 60 ND
Aroclori-1-0-16 60 ND
Aroclor"1221 60 -ND

[ Arocior -12,2 60 ND
L M9ocqr-,i'2 60' ND

Arotlor-1z4 1 6,0 ND
' A2oclor,1Zi5 60 ND

Aroc'or-i26u 60 ND

,- * EPA has not yet determined detection limits for these compounds,
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Priority Pollutant Analysis page 5 of 5 j
Acid. Extractables - SW 8270

Matrix: -Water

)ate Received: September 19, 1988 Work Order: 1006
.axe Reported.:- December 9., 1988 job Number: OR003l

ES:OaK Ridge/ )uluth ANGB ATTN: Mr. Bill Hayden
4ddress:710 S. Illinois Ave, Suite F-103

Oak Ridge, TN 37830 -

ab Number: 88092516
.ampie No.: DANGB-3-GW3D-

GW--1
-late Sampied: 9-:'7-88
2ime Sampled: 11: 00 j
Date Extracted: 9-24-88
.ate Analyzed: 11-01-88

2ompound- Detection ANALYTICAL RESULTS
Limits (dry-weight)
ug/L ug/,L

2-Chlorophenol 10 ND
2-Nitr1ophenol .0 ND
Phenol 10 ND j
2,4-Dimethylphenol 10 ND
2,4-Dichlorophenol 10 ND
2,4,6-Trichlorophenol 10 ND
"-Chloro-3-methylphenol 20 ND
2,4-Dinitrophenol 50 ND
2,6-Dichlorophenol ND
2-Methyl-4,6-Dinitrophenol 50 ND
Pentachiorophenol 50 ND
*-Nitrophenol 50 ND
Benzoic Acid 50 ND
2-Methylphenol 10 ND
3- & 4-Methylphenol 1.0 ND
2,3,4,6-Tetrachlorophenol -- * ND
2,4,5-Trichlorophenol 10 ND

-An aly st-- Laboratory Supervi-sor

A EPA has not yet determined detection,'LiMits for these compounds.

= Compound was detected in the bi ank.

JOTE: Samples are discarded 30 days, after resuIts, are reported unless
other arrangements are made. HRzarjdus samples, wi1l. be-returh'ed
to client or disposed .bf at, client eense.
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CASE NARRATIVE
QUALITY CONTROL RESULTS SUMMARY
QC REPORT NO(S).: TPH--0057-88
QC REPORT NO(S).: TPH-W-0057-88B

ii

p

Percent recoveries for th' quality control samples Are lower than
- ES Laboratory limits. A blank spike analysis shows the laboratoryI to be in control.U56

83
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CASE NARRATIVE
QUALITY CONTROL. RESULTS SU9MARY
QC REPORT NO.: OCP-W-0037-88
QC REPORT NO.: OCP-W-0037"88B

Analysis of matrix spikes resulted in a matrix interference that
swamped the response for aldrin in the matrix spike duplicate. *This
interference was somewhat lower in the matrix spike sample, so that the
response would be quantitated. Thus, the recovery of aldrin in the MSD
and the RPD for aldrin could not be calculated. Analysis of spiked
blanks resulted in acceptable recoveries for all spiked compounds, but
the RPD was higher than EPA guidelines for endrin and diedrin. The
analytical data associated with these analyses were closely examined.
No errors or problems were found.

Heptachlor epoxide was inadvertently used instead of heptachlor in
the matrix spiking solution.

Endrin aldehyde and Kepone were not recoverable because they were

removed by the alumina column clean-up used on these samples.

88-Al-DULU0476 1 574 CN-FRM01



PESTICIDE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERYWATER

Job No: ORO01 QC Report No.: OCP-W-0037-88

QC Sample No.: 88092490

Client: ES Oak Ridge Level (Low/Med): Low
Attn: Bil Ha Date Reported: 11-11-88
Address' 710 S. ilinois Avenue

Suite F-103
[ Oak Ridge, Tn. 37830

Project: Duluth ANGB Laboratory Supervisor Approval:

QC Report for Laboratory Sample No(s).: .... .

.88092490, 88092488, 88092494-88092495
88092511, 88092513-88092517, 88092525-88092528
88092677-88092678, 88092681., 88092617

r Compound Amount Sample C6nc. MS C6fic. MS % QC
Added In Extract In Extract Rec. # Limits
(ng) (ug/L) •(ug/L)' Rec.

[ Lindane 200 ND 0.195 99 56-123

Heptachlor 200 ND 0.214 105 40-131
[ epoxide

Aldrin 200 ND 0.195 99 40-120

f Dieldrin 500 ND 0.463 93 52-126

Endrin 500 ND 0.488 98 56-121

4,4"-DDT 500 ND 0.365 73 38-127

MSD Conc. QC Limits
I I In Extract MSD % MS %

(ug/L) Rec. # Rec. I RPD # RPD I REC

Lindane 0.173 87 99 13 15 56-123

Heptachlor 0.224 112 105 6 20 40-131
epoxide

Aldrin ND NC* 99 NC* 22 40-120

Dieldrin 0.461 92 93 1 18 52-126

Endrin 0.466 93 98 5 21 56-121

4,4-DDT 0.401 80 73 9 27 38-127

# Column to be used to flag recovery and RPD values with an asterisk

* Values outside of QC limits

RPD: I out of 6 outside limits

Spike Recovery: 1 out of 12 outside limits 575
88-Al-DULU0470 I PT-FR407



PESICiDE MATRIX SPIKE/MATRIX SPIKE. DUPLICATE RECOVERY
WATER

Job No: ORO01 QC Report No.: OCP-W-O037-88B
QC Sample No.: Blank

Client: ES Oak R'dge Level (Low/Med): Low

Attn: Bill Hayden Date Repo:ced: 1-1-11-88
Address-: 710 S. Illinois AvenueSuite F-103 i

Oak Ridge, Tn. 37830

Project: Duluth ANGB Laboratory Supervisor Approval:

QC Report for Laboratory Sample No(s).:.

88092490, 88092488, 88092494-88092495
88092511, 88092513-8809257, 88692525-88092528
88092677-88092678, 88092681, 88092617

Compound Amount Sample Conc. MS Conc. MS % QC
Added In Extract In Extract Rec. # Limits
(ng) (ug/L) (ug/L) Rec.

Lindane 200 ND 0.184 92 56-123

Heptachlor 200 ND 0.210 105 40-131

epoxide

Aldrin 200 ND 0.186 93 40-120

Dieldrin 500 ND 0.436 87 52-126

Endrin 500 ND 0.455 91 56-121

4,4-DDT 500 ND 0.490 98 38-127

MSD Conc. QC Limits
In Extract MSD % MS %

(ug/L) Rec. # Rec. # RPD # RPD REC

Lindane 0.211 105 92 13 15 56-123

Heptachlor 0.224 112 105 6 20 40-131
epoxide

Aldrin 0.210 105 93 12 22 40-120

Dieldrin 0.551 110 87 23* 18 52-126

Endrin 0.292 58 91 44* 21 56-121

4,4-DDT 0.461 92 98 6 27 38-127

# Column to be used to flag recovery and RPD values with an asterisk
* Values outside of QC limits

RPD: 2 out of 6 outside limits

Spike Recovery: 0 out of -- 12 outside limits 576
88-Al-DULU047I 1 PT-F RMO7



IPESTICIDE-METHOD BLANK SUMMARY

J6bNo.: OROO1 Lab Name: Engineering Science
Lab Sample No.: Blank

Client: ES Oak Ridge
Attn: Bill Hayden Matrix: Water
Address: 710 S. Illinois.Avenue Level (low/med): Low

Suite F-103 Extraction:
Oak Ridge, Tn. 37830 (SepF/Cont/Sonc): Sonc

Date Reported: 11-11-88

Project: Duluth ANGB

Date Extracted: 9-23-88
Date Analyzed.(1): 10-16-88 Date Analyzed (2): 10-20-88
Time Analyzed (1): 06:26 Time Analyzed (2): 00:39

Instrument ID (1): HP5890#2 Instrument ID (2): HP5880
GG Column ID (1): OV-r GC Column ID (2): Mixed

This Method Blank applies to the following samples, MS and MSD.

EPA Sample Lab Sample Date Lab Sample Date

No. ID (1) Analyzed 1 ID (2) Analyzed 2

- 88092494 10-16-88 88092494 10-20-88
88092495 10-16-88 88092495 10-20-88
88092511 10-16-88
88092513 10-16-88

- 88092514 10-i6-88
88092515 10-16-88- - 88092516 10-16-88

8

E

[
U-88-A1-DULU0474 1 577 PT-FRM04



i'I

CASE NARRATIVE
QUALITY CONTROL RESULTS SUMMARY

'WORK ORDER NO(S). 1006

EPA METHOD 8270 ANALYSIS

These samples were first extracted and analyzed within holding
time. Recoveries of surrogate soikes were outside of EPA QC limits for
the acid fraction of 88092513 and the base neutral fractions of 88092514
and 88092515. The extract of 88092515 was re-analyzed, resulting in
acceotable surrogate spike recoveries. The result of the second I
analysis is reoorted. The date of the first analysis was October 30,
1988. Re-analysis of the other two extracts did not imorove surrogate
recoveries; there was no more samole to re-extract.

89-DULU0893 1 578 CN-FRMO 2
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SEMIVOLATILEORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

Jbb No.: ORO0I Work Order No.: 1006
Matrix: (soil/water) Water
Samole Wt/vol: 1000 ml

Client: ES Oak Ridge Client Samole ID,

Attn: Bill Hayden Lab Samrle ID: 88092494,95 Blank

Address: 710 S. Illinois Avenue Lab File ID: E6019/S0302
Suite F-103 Date Received: NA

Oak Ridge, Tn. 37830 Date Extracted: 09-23-88
Date Analyzed: 10-30-88
Date Reoorted: 03-29-89

Project: Duluth ANGB Dilution Factor: NA
% Moisture: dec:

not dec: X
GPC Clean uD: (Y/N)N
Extraction:

# TICs Found: 4 (SeoF/Cont/Conc)SeDF

CAS NUMBER COMPOUND NAME RT EST. CONC. QI

127-18-4 Tetrachloroethene 4.24 17
Unknown 28.88 64
Unknown 30.20 100
Unknown 33.05 7

89-DULU0946 1 TI-FRM01



0
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET[TENTATIVELY IDENTIFIED COMPOUNDS

Job No.: OR001 Work Order No.: 1006
Matrix: (soil/water) Water
Samole Wt/vol: 1000 ml

Client: ES Oak Ridge Lab Samole ID: 88092513-2516 AC BLANK
Attn: Bill Harden 88092523-2528 AC BLANK
Address .  710 S. Illinois Avenue 88092546-2551 AC BLANK

Suite F-103 Lab File iD: E6322

Oak Ridge, Tn. 37830 Date Received: NA
Date Extracted: 09-24-88
Date Analyzed: 11-23-88

Project: Duluth ANGB Date Reorted: 03-29-89
Dilution Factor: NA

% Moisture: dec:
not dec: X

GPC Clean un: (Y/N) N

# TICs Found: 1 Extraction:
(SenF/Cont/Conc)SeDF

CAS NUMBER COMPOUND NAME RT EST. CONC. Q

127-18-4 Tetrachloroethene 4.08 14

i

1. 583
89-DULU0947 1 TI-FF401



SEMIVOLATILE ORGANICS ANALSIS DATA SHEET
TENTATIVELY IDENTIFIED- COMPOUNDS

Job No.: OROO Work Order No.: 1006
Matrix: (soil/water) Water
Samole Wt/vol: 1000 ml

Client: ES Oak Ridge Client Samble ID:
Attn: Bill Hayden Lab Sample ID: 88092513-51 BN Blank
Address: 710 S. Illinois Avenue Lab File ID: E6028

Suite F-103 Date Received: NA
Oak Ridge, Tn. 37830 Date Extracted: 09-24-88

Date Analyzed: 10-31-88!
Date Reported: 03-29-89

Project: Duluth ANGB Dilution Fact6r: 1
% Moisture: dec:

not dec:
GPC Clean u:' (YIN). N
Extraction:

# TICs Found: 2 (SeoF/Cont/Conc)SepF

CAS NUMBER COMPOUND NAME RT EST. CONC. Q I

127-18-4 Tetrachloroethene 4.24 17
- Unknown 28.87 6

I

89-DULU0948 1 5 4 TI-FRMO 1



SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET[~ TENTATIVELY IDENTIFIED COMPOUNDS

Job No.: OROO1 Work Order No.: 1006
Matrix: (soil/water) Water
SamDle Wt/vol: 1000 ml

Client: ES Oak Ridge Client SamDle ID:
Attn: Bill Hayden Lab SamDle ID: 88092514 AC
Address: 710 S. Illinois Avenue Lab File ID: E6050

Suite F-103 Date Received: 09-19-88
Oak Ridge, Tn. 37830 Date Extracted: 09-24-88

Date Analyzed: 11-01-88
Date ReDorted: 03-29-89

Project: Duluth ANGB Dilution Factor: 1

- % Moisture: dec:
not dec:

GPC Clean uD: (Y/N) N
Extraction:

# TICs Found: 8 (SeDF/Cont/Conc)SeDF

CAS NUMBER COMPOUND NAME RT EST. CONC. Q

- Unknown 3.99 6

1 127-18-4 Tetrachloroethene 4.17 9 B
- Unknown 22.83 4

Unknown 25.05 190I- Unknown 25.42 7
- Unknown 25.90 5

-Unknown 27.56 5

- Unknown 28.34 8

8
U
I-

I



SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS

Job-No.: OROOl Work Order No.: 1006
Matrix: (soil/water) Water
Sample Wt/vol: 1000 ml

Client: ES Oak Ridge Client Sample ID:
Attn: Bill Hayden Lab SampDle ID: 88092514 BN
Address: 710 S. Illinois Avenue Lab File ID: E6026

Suite F-103 Date Received: 09-19-88

Oak Ridge, Tn. 37830 Date Extracted: 09-24-88
Date Analyzed: 10-31-88
Date Reported: 03-29-89

Project: Duluth ANGB Dilution Factor: I
% Moisture: dec:

not dec:
GPC Clean uo: (Y/N) N
Extraction:

# TICs Found: 8 (SeDF/Cont/Conc)SeDF

CAS NUMBER COMPOUND NAME RT EST. CONC. Q J

108-88-3 Toluene 3.63 7
- Unknown 4.06 7

127-18-4 Tetrachloroethene 4.27 83 B
- Unknown 4.75 5
- Acid-PhosDhorodithioic, o,o,s-trimethvlester 11.31 5
- Unknown 16.82 4

Unknown 28.88 5
- Unknown Aromatic Hydrocarbon 29.25 40

8 - 1I II



SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

~-TENTATIVELY IDENTIFIED COMPOUNDS

Job No: OR001 Work Order No.: 1006
Matrix: (soil/water) Water
SamDle Wt/vol: 1000 ml

Client: ES Oak Ridge Client Samole ID:
Attn: Bill Hayden Lab Samole ID: 88092515 AC
Address: 710 S. Illinois Avenue Lab File ID: E6027

Suite F-103 Date Received: 09-19-38

Oak Ridge, Tn. 37830 Date Extracted: 09-24-38
'Date Analyzed: 10-31-88
Date Reported: 03-29-89

Project: Duluth ANGB Dilution Factor: I
% Moisture: dec:

not dec:

GPC Clean uD: .(YIN) N[ Extraction:
# TICs Found: I (SepF/Cont/Conc)SeDF

[ CAS NUMBER COMPOUND NAME RT EST. CONC. Q

1. 127-18-4 Tetrachloroethene 4.25 15 B

I

58
8

[ ' 587U89-DULU0951 I TI-FRM01



SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

Job No.: OROO1 Work Order No.: 1006
Matrix: (soil/water) Water I
SamDle Wt/vol: 1000 ml

Client: ES Oak Ridge Client SamDle ID:

Attn: Bill Hayden Lab Samole ID: 88092515 BN

Address: 710 S. Illinois Avenue Lab File ID: E6080
Suite F-103 Date Received: 09-19-88
Oak Ridge, Tn. 37830 Date Extracted: 09-24-88

Date Analyzed: 11-04-88
Date Reoorted: 03-29-89

Project: Duluth ANGB Dilution Factor: 1
% Moisture: dec:

not dec: X
GPC Clean uo: (Y/N) N
Extraction:

# TICs Found: (SeDF/Cont/Conc)SeoF

CAS NUMBER COMPOUND NAME RT EST. CONC. Q

108-88-3 Toluene 3.61 220
127-18-4 Tetrachloroethene 4.21 29 B

89-DULU0952 I TI-FRMIO



SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET[TENTATIVELY IDENTIFIED- COMPOUNDS

Job No.: OROO1 Work Order No.: 1006
Matrix: (soil/water) Water
SamDle Wt/vol: 1000 ml

Client: ES Oak Ridge Client SamDle ID:
Attn: Bill Harden Lab Samole ID: 88092511 AC
Address: 710 S. Illinois Avenue Lab File ID: S0306

Suite F-103 Date Received: 09-19-88
Oak Ridge, Tn. 37830 Date Extracted: 09-23-88

Date Analyzed: 10-31-88
Date Reoorted: 03-29-89

Project: Duluth ANGB Dilution Factor: 1
% Moisture: dec:

not dec:
GPC Clean uo: (Y/N) N

f. Extraction:
# TICs Found: 4 (SeDF/Cont/Conc)SeDF

CAS NUMBER COMPOUND NAME RT EST. CONC. Q

- Unknown 4.85 20
127-18-4 Tetrachloroethene 5.08 17 B

- Unknown 5.41 11
79-34-5 1,1,2,2-Tetrachloroethene 7.05 8

89-DULU0953 1 4TI-FRM01



SEAIVOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

Job No.: OROO Uork Order No.: 1006
Matrix: (soil/water) Water
Samole Wt/vol: 1000 ml

Client: ES Oak Ridge Client SamDle ID:
Attn: Bill Havden Lab Samole ID: 88092511 BN
Address: 710 S. Illinois Avenue Lab File ID: E6023

Suite F-103 Date Received: 09-19-88
Oak Ridge, Tn. 37830 Date Extracted: 09-23-88

Date Analvzed: 10-30-881
Date Reported: 03-29-89

Project: Duluth ANGB Dilution Factor: 1
% Moisture: dec:

not dec:
GPC C1ean uo: (Y/N) N
Extraction:

# TICs Found: 8 (SeoF/Cont/Conc)SeDF

CAS NUMBER COMPOUND NAME RT EST. CONC. Q

Unknown 3.09 8
- Unknown 4.07 21

127-18-4 Tetrachloroethene 4.27 80 B
- Unknown 4.58 11
- Unknown 4.76 8
- Unknown 7.05 8
- Unknown 28.86 5

590
89-DULU0954 I TI-FPMO 1



SEMIVOLATILE ORGANICS ANALYSIS DATA SHEETp TENTATIVELY IDENTIFIED COMPOUNDS

Job No.: Oool Work Order No.: 1006
Matrix: (soil/water) Water

Samole Wt/vol: 1000 ml

Client: ES Oak Ridge Client Sample ID:

Attn: Bill Harden Lab Samole ID: 88092513 BN

Address: 710 S. Illinois Avenue Lab File ID: E6025
Suite F-103 Date Received: 09-19-88

Oak Ridge, Tn. 37830 Date Extracted: 09-24-88
Date Analyzed: 10-31-88
Date Reoorted: 03-29-89

Project: Duluth ANGB Dilution Factor: 1
% Moisture: dec:

I not dec: X
GPC,*Clean uD: (Y/N) N

[f Extraction:

# TICs Found: 9 (SeDF/Cont/Conc)SeDF

CAS NUMBER COMPOUND NAME RT EST. CONC. Q

108-88-3 Toluene 3.62 16

127-18-4 Tetrachloroethene 4.27 100 B
- Unknown 4.32 5
- Unknown 7.05 18
- Unknown 8.33 4
- Acid-PhosDhorodithioic, o,o,s-trimethvlester 11.32 17

- Methyl Naohthalene 13.72 6
- Unknown 34.43 5

-DUnknown 36.03 4

Ii
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SEMIVOLATiLE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

Job No.: OR001 Work Order No.: 1006
Matrix: (soil/water) Water
SamDle Wt/vol: 1000 ml

Client: ES Oak Ridge Client Sample ID:
Attn: Bill Hayden Lab SamDle ID: 88092516 AC
Address: 710 S. Illinois Avenue Lab File ID: E6047

Suite F-103 Date Received: 09-19-88
Oak Ridge, Tn. 37830 Date Extracted: 09-24-88

Date Analvzed: 11-01-88
Date Reported: 03-29-89

Project: Duluth ANGB Dilution Factor: 1
% Moisture: dec:

not dec:

GPC Clean uD: (Y/N) N
Extraction:

# TICs Found: 16 (SeDF/Cont/Conc)SeoF

CAS NUMBER COMPOUND NAME RT EST. CONC. Q

108-88-3 Toluene 3.55 5
- Unknown 3.98 15

127-18-4 Tetrachloroethene 4.17 26 B
- Unknown 4.49 7
- Unknown 25.03 160
- Unknown 25.41 5
- Unknown 25.89 6
- Unknown 28.35 5
- Unknown 28.88 300
- Unknown 30.23 9
- Bis(2-ethvlhexvl)phthalate 30.39 7
- Unknown 30.63 4
- Unknown 30.79 25
- Unknown 31.23 15
- Unknown 31.40 22
- Unknown 32.32 5

89-DULU0957 1 592 TI-FPM01



SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

Job No.: OROO1 Work Order No.: 1006
Matrix: (soil/water)1Water

Samole Wt/vol: 1000 ml
Client: ES Oak Ridge Client 'Samole ID:I Attn: Bill Hayden Lab Sample ID: 88092516 BN
Address: 710 S. Illinois Avenue Lab File ID: E6044

Suite F-103' Date Received: 09-19-88
Oak Ridge, Tn. 37830 Date Extracted: 09-24-88IDate Analyzed: 11-01-88

Date ReDorted: 03-29-89

Project: Duluth ANGB Dilution Factor: 1
% Moisture: dec:

not dec:
GPC Clean UD: (YIN) N
Extraction:

# TICs Found: 14 (SeDF/Cont/Conc)SeDF

I CAS NUMBER COMPOUND NAME RT EST. CONC. Q

I- Unknown 4.06 160
127-18-4 Tetrachloroethene 4.20 100 B

Unknown 4.57 120
- Unknown 4.72 21

79-34-5 1,1,2,2-Tetrachloroethene 5.97 18
Unknown 25.02 51
Unknown 28.80

- Unknown 29.15 11
- Unknown 32.99 7

Unknown 34.33 9
Unknown 35.89 10
Unknown 37.80 10

- Unknown 40.13 9

iI
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SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

Job No.: PRO01 Work Order No.: 1006
Matrix: (soil/water) Water
Sample Wt/vol: 1000 ml

Client: ES Oak Ridge Lab Sample ID: 88092513 AC
Attn: Bill Hayden,
Address: 710 S. Illinois Avenue Lab File ID: S0321

Suite F-103 Date Received: 09-19-88
Oak Ridge, Tn. 37830 Date Extracted: 09-24-88

Date Analyzed: 11-01-88
Date Reported: 03-29-89

Project: Duluth ANGB Dilution Factor: 1
% Moisture: dec:

not dec: X
GPC Clean up: (Y/N) N

Extraction:
TICs Found: 13 (SepF/Cont/Conc) SepF

CAS NUMBER COMPOUND NAME RT EST. CONC. Q

127-18-4 Tetrachloroethene 5.09 14..B
- Unknown 24.10 7
- Unknown 24.34 12
- Unknown 25.43 6
- Unknown Aliphatic 26.46 380

Unknown 26.85 36
- Unknown 27.38 41

Unknown 28.87 6
- Unknown 29.08 15
- Unknown 29.23 9
- Unknown 29.82 21
- Unknown 29.93 4
- Unknown 32.93 5

89-DULU0955 1 594 TI-FRM01



[.

IGC/MS TUHING AHND'ASS CAL1BRATIOH

[3. Decafluorotriphenylphosphine (OFTPP)

Case Ho. 123456 Contt'actor Engineeri .iScien Contract No. 99999999

[ Instrument ID 11 , Pate./Time 11/01/08 13:44

Lab I0 >TlIOl::D3 Data Release AuthOraff d By --
.'.

m/z I ION ABUNDANCE CRITERIA • I C. XRELATIUE ABUHDRIlCE

51 I 0.0- 60.0% of mass 198 3B.06 OK

68 "I less than 2.0% of mass 69 ... 0.00OK (o0.00)11
I 69 mass 69 relatiue abundance " 44.-64

70 1 less than 2.0% of mass 69 . 0;00 OK .(0.00) tl
127- 40.0 - 6.0% of mass 198 . 40.76 OK

197 less than 1.0 of mass 198 0.00 OK
198 base peak, ll)O% relative abundance" I 100l).Ol) OK

199 5.0 - 9.0% of mass 198 I 6.52 OK
275 I10.0 - 30.0% of mass 198 . 17.54 OK*
365 greater than 1.00% of mass 198 , 1.74 OK
441 present, but less than mass 443 8.74 OK-
442 greater than 40.0% of iass 198 . 56.00 OK
443 17.0 - 23.0% of mass 442 I 10.09 OK (18.01) 112

T o __.

THIS PERFOPMNCE TUNE APPLIES TO THE 11 - Value in parenthesis is % mass 69.

FOLLOVIHG SAIIPLES, BLAHKS AND STAHDARDS. 12 - Value in parenthesis is X mass 442.

I-SAMPLE ID-_LB I _ LRB _._ lDATEIFAHNALYSIS_ITIEOFAHALYSISI
150 ng DFTPP I >TI101 I/01/8B I 13:44 3

L2L 01=A 1%1 ':: S I
I q. P  - , , I 3:t8 I

CI vLc? 7U' .' l Rc> 3q I IL1 .I  J I

I ' 5o - I I "

IU2's' " ALI .".,- 7 I910

?2ciP9Jo%)I o "-; """ I C.

II I-4 -- ~ II
I _ _ _ I

Ii

FORM V 7/85

595



File >T11O1 50 ng DFTPP Scan 83
Bpk Ab 100. NRI| 5.01 min.

51a 100 150 200 250 300 350 400

11
198

9 9 0

8C 80

7 C 0 -. 7 0

442
:"- 60

12C. ' 50

17 "s7 "', 40
77 2 55"

40- . ..... 40

30- ... 30

275I
-20323 40 10:

148 //,ni L . ~ j I d [1 , , .i., ,ilt.[ '. ,, / . . .
/.. . ........ ...... '."' .. ......... . '

50 100 150 200 250 300 350 400

File: >I11Ol Scan 1: 83 Retn. time: 5.01

-m/z Int. m/z Int. m/z Int. m/z Int. m/z Int.

41.10 1.553 93.00 3.1 3 141.05 1.858 198.00 100.000 256,00 6.111
44.00 1.190 1.002 142.05 .726 199.00 6.518 256.90" .421
50.10 9.218 98.00 2.524 147.05 1.423 200.10 .595 258.00 2.061
51.10 38.061 99.00 2.366 148.05 1.916.201.20 ,.508 258.90 .653
52.10 1.698 101.00 1.640 149,05 .711 203.10 -.508 273.00 1.205
55.10 1.524 104.00 .842 155.05 1.089 204,00 2.831 274,05 2.918
56.00 1.858 105.10 1.205 155.95 1.423 205.00 3890 275.05 17.535
57.10 3.702 106.10 .610 159.95 .501 206.10 16.447 275.95 2.671
61.00..653 107.00 10.089 161.15 1.002 207.0 Y.948276.95 1.510.
63.10 1.29? 108.00 1.350 165.05 .842 208.10 1.217 281.05 .784
65.10 .A3M 110.00 28.683 166.05 .740 210.30" --755 295,95 .4,65
67.10 .624 110.90 3.876 167.05 4.079 211.101 .639 297.05 :610
69.00 -44.636 115.10 537 168.05 1.756 216.11) .377 303.05 .653
73.10 1,466 116.00 .740 173.95 ..653 217.00 5.472 3!3.95 .319
74.10 3,643 117.00 6,213 175.05 1.582 221i'0 .6,822 323.05 1.292
75.00 5.879 120.05 .435 176.05 ,915 223,00 1.394 334.05- 1.031
76.20 2.221 123.15 1.364 177.05 .73'224.00 9.639 346.05 .377
77.10 35.92?-124.05 .624 17005 1.045.225.10 2.874 153.00 .392
78.10 2.235 124,85 .508 179.05 3.469 227.00 4.326 364.90 1.742
79.00 2.250 125.05 .508 179.95 2.206 228.001 .595 372.00 .784
80.00 1.916 127.05 40,761 180.95 .929 229,00" .1.103 402.90 .406
81.10 3.092 128.15 3.411 185.05 1.713 234.80. .319 420.90 .348
82.10 1.060 129.05 17.100 106.05 10.495 242.00 .5a1 423.00 3.063
83.00 1.132 122.95 1.495 187.05 2.758 244.00 8.318 424.00 .595
84.16 .406 131.05 .566 188.15 .726 245.10- .958 441.05 8.739
85.00 .813 132.05 .813 189.05 .711 246.00 1.364 442.05 '56.002 596 j
87.00 .465 134.05 .377 190.95 .479 249.00 .450 44L 05 10.089



91.10 .944 13. 505 1.611 193.05 798 255.00 35.128 444.05 1.031
2.0 .856 137.15 .639 196.00 *3.063

Loi,*

Io.
L 

,'o -"

L. "
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I .: -• . -

II



Continuing CalibrationChe~k
HSL Compounds

Case Ho: Calibration Date: 11/01/8B

Contractor: C#oi: . Time: 14,01

Contract Ho: Laboratory ID* >S0320

Instrument ID: Initial Calibration Date: 10/-3_0.8

Minimum RF for SPCC is . Maximum X 0iff for CCC is

Compound RF'.'.. RF %Diff CCC SPCC

H-Hitroso-Dimethylamine .90169 .87509 2.95
2-Fluorophenol 1.15802 1.18507 2.34
bis(2-Chloroethyl)ether 1.11892 .96343 " 13.90
Phenol 1.41657 1.38172 2.46
Phenol-d5 1.22488 1.20470 1.65
Aniline .54193 .58157 7.31
2-Chlorophenol 1.23175 1.27520 3.53
1,3-Dichlorobenzene 1.47535 1.43292 2.88
1,4-Dichlorobenzene 1.40530 1.37513 2,.15
Benzyl Chloride - -

Benzyl Alcohol .72906 .77495 6.29
1,2-Oichlorobenzerie 1.32240 1.43233 '8.'31
2-hethylphenol 1.17367 1.31555 12.09
3-&-4-hethylphenol 1.07139 1.26311 17.89
bis(2-chloroisopropyl)Ether 2.15627 2.47064 14.58
H-Hitroso-Di-n-Propylamine .84050 .71196 15.29
Hexachloroethane .53840 .55820 3.68
Dibromochloropropane - - -

Hitrobenzene .40312 .40055 .64
hitrobenzene-d5 .39137 .40751 4.12
2-Hitrophenol .24657 .27626 12.04
Isophorone .74170 .80310 8.28
bis(2-Chloroethoxy)methane .49386 .51550 4.38
2,4-Dimethylphenol .3484? .36769 5.51
Benzoic Acid .29725':.23607 20.58
2,4-Dichlorophenol .56733 .62436 40.05
1,2,4-Trichlorobenzene .36913 .38522.. 4.36
Haphthalene .94589 .90788 '4.02
4-Chloroaniline .3630 039321 8.2?
Hexachlorobutadiene .20283 .'A ?5 .... 5.48
4-Chloro-3-iethylphenol .31360 .34579 10.26
2-ethylnaphthalene .56397 .62245 10.37

RF - Response Factor from daily standard file at 60.00 mg/L

RF - Average Response Factor from Initial Calibration Form VI

Diff - Z Difference from original average or..curue -

CC[ - Calibration Check Compounds (,) SPCC.'.- "System Performance Check Compounds (,,)

form Vll Page 1 of 3
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Continuing.Calibration Check
HSL Compounds

Case Ho: Calibration Date: 11/01/88

-Contractor: Time: 14:01

Contract Ho: Laboratory IDO >50320

Instrument ID: A Y' rt-1. Calibration Date: I04188----------- .7,,,-- ---

minimum RF for SPCC is Maximuf , Diff-for CCC Is X

Compound RF RF ".oiff CCC SPCC

Hexachlorocyclopentadiene .29568 .33825 4'40
2,4,6-Trichlorophenol .42280 .42? 7??. 1 65.•
2,4,5-Trichlorophenol .5289 .50342 483
2-Fluorobiphertyl 1.27220 1.1f01 '12.67

2-Chloronaphthalene 1.23784 1.18028 4.65
2-Hitroartiline .47288 .47259 .06
Dimethylphthalate 1.40629 1,32Z34. 5.69"
2,6-Dinitrotoluene .37415 .38174 '2,08

Acenaphthylene 1.68918 1.54805 .8.36
3-Hitroaniline .44557 .45311 1.9•
2,4-Dinitrophenol .11898 .10346 13.05.'.
Acenaphthene 1.13011 .97242 13.95
Dibenzofuran 1.64131 1.53768 6.31-
2,4-Dinitrotoluene .28418 .26783 5.75
4-Hitrophenol .28450 .22322. 21.54 .

Fluorene 1.12850 .92731 17.83
Diethylphtfialate 1.20939 1.03188 ".'14.26
4-Chlorophenyl-phenylether .59183 .56667 4.25

4-Hitroaniline .35956 .34593 3.7?
2,4,6-Tribromophenol .21023 .20421 2.87
1,2-Diphenylhydrazine - - -

Alpha-BHC
Beta-BHC
Gamma-6HC.

Delta-SHC - -
Heptachlor + ,  

.,

Aldrin -.

H-Hitrosodiphenylamine .40286 .47676 18.34
4,6-Dinitro-2-ethylphenol .10514 - -"

4-Bromoplienyl-pheriylether .21301 .23525 10.44
Iexachlorobenzene .26273 .28506 8.50
Pentachlorophenol .14536 .13244 8.89

RF Response Factor from daily standar fiE at 60.00mg/L

RF Average Response Factor from Initial Calibration Form VI

XDiff - Z Difference from original average or curve

CCC.. - Calibration Check Compounds () S - System Performance Check Compounds,,)

Form VII Page 2 of 3
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Corfinuifg CalibratiOn Check
HSL Compounds

Case Ho: Calibration-Datel 11/01/88

Contrctr: S ( Time: 14:01

Contract Ho: laboratory ID: >S0320

Instrument ID: r, initial Calibration Date: 101B188... .. .. .. , .. . . . .: ." .7.

Minimum RF for SPCC is ".aximum X Diff for tCC is i'

Compound RF RF XDiff CCC SPCC

Phenanthrene 1.03431 .99778 3.53
Anthracene 1.05155 1.09380 4.02
.Di-n-Butylphthalate L.51956 1.54547 .|.1
4,4'-Dibromobiphenyl - - -

Fluoranthene 1.19047.1.095 4 7.97
Heptachilor Epoxide - "
Endosulfan I - " "

4,4'-DDE - -

Dieldrin - -

'Eidrin - -

4,4'-DDD . ...
Endosulfan 11 - ." -

Endrin Aldehyde - -

4,4'-DD - -

Endosulfan Sulfate - -

Dibutylchlorendate - -

Benzidine .04023 .07837 94.81
Pyrene 1.56086 1,69083 8.33
Terphenyl-d14 1.05835 f.14399 8.09
Butylbenzylphthalate 1.03390 1,12269 8.59
3,3'-Dichlorobenzidine .13689. .22481 -4..6432
Chrysene .99655 1.3744. 4.12
Benzo(a)Anthracene 1.10407 1.I1.Q .. ".26
bis(2-Ethvlhexyl)Phthalate 1.21073 1.35609. -,12.04
Di-n-octylphthalate 3.40275 3.232"12 5.01,
Benzo(a)Pyrene 1,32098 1,31109 .75 '

Benzo(b)Fluoranthene 1.60850 1.9556 7.02
Indeno(1,2,3-cd)Pyrene .?6800 1.0965. :1,80
Dibenzo(a,h)Rnthracene .87481 1.054' 18:59..
Benzo(k)Fluoranthene 1.44370 1.36775" 5.26
Benzo(g,h,i)Perylene .89761 .99055 10.35

, o

RF - Response Factor from daily standard fi'le at 60.00 g/l

RF - Auerage Response Factor from InItialCa'libration Form VI

%Diff - X Difference from original average orc~rue ...

CCC - Calibration Check Compounds (1) SPCC - System Perforiance Check Compounds ('')

Form VII Page 1 of 3.
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-SBI4IVOLATILE INTMRNAL STANDAIRD AREA SM-f,*' 2-Y

Lab Name:" otrc-

Lab; 'Cde __ _ CAse N . _ _ SAS No.: _ _ _ No: ___

P . Satb1& N o.,(Stahda=rd)-: 'D(DaeAayzd U

Lab TFile .ID- (Standard): ______ Time Anayzed:.~~

L ~Ins trunent I1D:_____

I i:Si(DCB)- -7 SINT 3 !3(A.NT)
LF- I RA j RT4 I RT IAREA R-

STD - 0, t3 (oq

f=--- - - -- ' ---------

UPP12 EQR _ __ __ ___ _ _ __ _ __ _ _

== ------- ------

P1021W 9I 6m)D ___.11 FsOiI1-I (~
.3 p 3, 1. Io '6.9A W I( 1 1,

0 q L47'W I I_ kr A j ~ q o ( " 1- -(I I I
061gi g g6-Pf I Ce 7(0 9.111 lg,&9 11

~Q-7~ !~ 0G1 C(I~ 7~ J.ii
0193 a o99 105 1' J± I (0s t(~ .I- 'Q ii t i /

OOfII~~ Ijej.fI ~Lq N (f.& ___ 0]

I o12: '1: JL P I __

A, 4____ _ih______e ze UP P__ E R___ IM_ T__ f

Na hItalne internal I--naa g =-:7 Ea__ _J _ _ _ __ _ _

_________ ~ I.~~______ LOWER _ LI ______ __

-- I ~ ~ ~ ~ ~ ~ ~ ~ i t r a __ _ __ _ __ _ __ __ _ __ _ __ _ __ _ __ _ __ _ _____

used ____ ____ In tr a _________ ar av1s =n__1 _ _ _ _ __ _ _ _ _

1 ~~' _ _ _ _ _ _ . _ _ _ 6 0 1 F ~ 0 P _ _ _ _ _ _ V i l _ _ _ _ I _ _



SEMIVoLA.TILE INTERNA-L STANDARD APEA StJ1CARY

L ab Nama: §>'jelc-p- Contr'act1:_____

Lab Coda: ___ _Case No.: ____SAS No.: ____ 0 U. ___

Sample Nz.(Standard): ~St 0Da'te nalyzed.: I

Lab File ID (Standard):______ Timie Analyzed:t / ol

ILnstrumnent ID: ''

jIS--,(P!IN) -f .. I. . . I I 11S4 (PRY)] IZZ AREA 4 1 RA RTI AREA #1u? I PT

12FHOUJR I (1 I44 I
STD__ ~'-0"6II4I.i' §Jt juj /.

LIM

543 I10,11W ,-t - I ILO5-0 I VI 5

IOV UP41M 1(J3~~ I 3/ OI Y,; 7

It I t1 1 0 .1 .1 -1 - 4 o9 0 11 .( 02 I0' WE? 257 o(N ! -13- K (0 001 ~2 -53IuO1 '3-7j Oe
Le LIqT_ RIjI....6IQ 7 r Z

I L I.0-7 SAW?;L2 T60 I I &I q

I------L- I I I L
SK109Sl &K- -(2aG1' 199'7 3-q& 1.,4 v __

_ _ _ _ _ _ _ _ _ _ _ .................- ~

'J 02s~Ii4$~~ 3~.j fLa..I 2T(

L~~~Q.L ~ ~ ~ -ZULE I TVOI*g O I'g(o
s ____8,0 o'V, 7IsL

-: -nt -=--a stC-n(zz I 32 !

C:: -z!9: n~ anV 1, z _ va'O it7a

10ac C-x (2~L ~.



U

I VOLATILE CONTINUING CALIBRATION CHECKL, LabName: ENGINEERING SCIENCE Contract:

Lab Code: Case No.: SAS No.:

Instrument ID:vocol ________Calibration Date(s) q/20/Z

L LAB FILE ID: InHi it. Calib. Date (s)

COMPOUND RRF RRF50 %D

Benzyl chloride 4.56 5.70 -25.00
bis (2-choroetho:,y)

methane 0'C. N A
bis (2-chor-oisopropyl
ether __ 0. 12 NA
Bromoben:-ene 3.08 __2.80 9.0C3
Sr-omdi chlor-omethane 4.. 72 4. 00 15.32
Br-otnofor-m 3.13 2.80 lC0. 5C
Bromcjr-iethane 0.43 ). 62 -43.52
Carbon tetrachlorride 4.59 4.00 12.84
Ch] or-oacetal dehyde 0.07__ NA
Ch or cbenz ene 1.34. 1.20 10.38
C I1 o.e'ohane 0.7_ 0.7 -.8 -20. 55
Ch I orc.- rm 6.20 3.40 45. 12
I-Chor'ohe: ar_, (_0.82 C.75 8.98
2-Chl oroethyl vinyl ether_ 0.12 NA
Ch) oromethane 1.84 2.21 -20 .24
Chloromethyl methyl ether_ C). NA
o_.,5 _,: p_Chlorotoluenes _ .34 3.00 10. 13
Di bromochl ororriethane 4.42 3.90 11.75
Di br omomethane 3.06 2. 70 11.71
1 ,2Dichlorobenzene 2.44 2.00 17.88
1,3_Dichlorobenzene 1. 53 1. 60 -4.46
1,4_Dichlor-obenzene 1.47 1.60 -9.02
Dichlor-odifluormethane o.54 NA
1,lDichloroethane 2.41 2.20 8.59
1,2_Dichloroethane 3.68 3.00 16. 47
1,. Dichloroethylene 0.77 1.10 -42.23
trans- 1,2dichloroethyl'ene 2.15 2. 20 -2.25Di chl oromethane 1.36 2.10 -54.B6

I,2 .Dichlropropane 3.07 2.60 15.18
1. _Di chl oropropyl ene o-47 0. 44 7.17

, ,2, 2_Tetrachloroethane_ 4. 08 3.20 21.53
1. 1, _,Tetiachloroethane_ 4.83 4.20 13. 04
"etrachl wr.oethyl ene 4.65 .1. C') 14.04

A .,1_Trichloroethane 2. 62 2.3 12.12
" ., 2 ._ri chl oroethane 4.42 4.40 0.36
Trich or.oethylene 3.90 3.40 12.79
Tr iI cor'of uIormethane 0.66 0.63 3.91
Tr.i chloropropane _ 3.08 2.80 9.03 603

r '.A ch"r ide 1.81 1.35 26.41



iL

VOLATJLE CONTINUING CALIBRATION CHECK i

LabName: ENG INEERING SC I ENCE Contract:

Lab Code: Case No.: -SAS No.: SDG No.:

Instrument ID.:VOCOL__ Calibration Date(s):9/ 0/88 J
LAB FILE ID: RRF 5o Z A0L - cV n/

COMPOUND RRF RRF50 %D

Benzene 4.42 7.00 58.20 j
Chlorobenzene 4.67 7.30 56.28
1,2_Di chl o -obenzene 3.72 6.0() 61.48
1,3._Dichlorobenzene 4.09 6.6o 61.19
1, 4_Di cho.obenzene 3.28 5.30 61.36
Ethyl Bezene 3-.05 4.80 57.51
Tol ue., e_ __ Q 3.60 5.6 ) 55.66
Xyl enes l0_. 15 16. 00 57.61
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tile: LUNILflL 9 5?
24 Oct 88 .5~4

VOLATILE CONTINU~ING CALIBRATION CHECK

LabName:- ___________ Contract:_______

[ Lab Code:____ Case No.:___ SAS No.:____ SOG No.:___

Instrument ID.: :Ot~,ij. Calibration -Date(s): :7A.24

LAB FILE ID: In it. -Calib. Daes

LCOMPOUND RRF RRF5O XD

Benzyl chloride_____ f___ -, 05
bis (2-chloroetfhoxy- --

methane__ ________

bis (2-chioroisopropyl-

ether______
Bromobenzene* L4 ~
Bromodichloromethane...~

*IBromoform - J-! LLtits 5 i

Carbon tetrachloride__ ____

Chloroacetaldehyde____ 1__
Chlorobenzene__i__-_____-_ l.: j :
Chioroethane _____ _S-j -jO
Chloroform________,
IChorohexane______ .- L~ 2

Z-Chioroethyl vinyl ether_! ' - -1

Chioromethane _______2Q-

Chioromethyl methyl ether_ - ____

o_, m,& pChlorotoluenes _ 0
Dibromochloromethane___ _____ -6 c
Dibromomethane -__Q__ L !
1,Z_Dichlorobenzene )4~i L...
1,3_Oichlorobenzene____ :5
1,4_Oichlorobenzene 29~.J -

Dichlorodifluormethane_ __ _- - -

1 1 _Dichloroethane _Q 1 2- 1 ,
1 ,2.Dichloroethalne_ &G:__a_
1 n1 _ dichloroethylene ' .±L 4~
t r a n .... , 2 . ..h l o o e h y e n 2_ _q

IDichlorophane____'L I 4i ZLI
1,Z..Dichloropropylne__
1,1 ,2,2-Te~rachloroehanejj ,.
1 3_Dchlrphrolene , 25
1,,Zetrachl rohyete_1 __

l,1.1-Trichlaroethane 3LL.Lf.

LTrichloroethn 1 L/' ITW1 Trichlorofluormethane :4 ~ ~...
Trichloropropane_____ .. sLi0_I 2-
Vinyl chloride _____

1' 605



file: CONTCAL

ZI Oct 88 2$j

VOLATILE .CNTINUING CALIBRATION CHECK L
LabName:_________ ___ Contract:_________

Lab Code:_____ ae~o:____ SAS- No.:_____ SDG No.:

Instrument ID.: CAZ -Cal ibration Date(s):_____ ___

L'AB FILE 10:. _ Iit. Calib. Oat():/in-11 -a

COMPOUND RRF RRF5@ %D

Benzene--- _____ ~ ~ .0 :

Chlorobenzene______ ___

l,ZDichlorobenzene_ _ '_.

1, 3Dichlorobenzene q .5 7 - L~
1, 4Dichorobenzene______77 .
Ethyl Bezene______ '/3* L-
Toluene-___~'~
Xylerie5______________[

8O00:
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E600 BANCROFT WAY

BERKELEY CALIFORNIA 94710'ENGINEERING-SCIENCE, INC. (415) 548-7970

Job No.: OROO1

Work Order No.: 1014

Client: ES Oak Ridge

Attention: Bill Hayden

Address: 710 S. Illinois Avenue

Suite F-103

Oak Ridge, Tn. 37830I.
Project:. Duluth ANGBU

Attached are the analytical reDorts for the water saravle(s) received
by this laboratory on 9-20-88.

Sample Preparation Data

Laboratory Client Date Date* Date Date*

Sample No. Sample ID Test collected extracted analyzed 2nd col.

._88092546 DANGB-BR9 BA-I 9-20-88 10-13-88

88092546 DANGB-BR9 CD-F 9-20-88 10-26-88
I 88092546 DANGB-BR9 CR-F 9-20-88 10-16-88

88092546 DANGB-BR9 PB-F 9-20-88 10-21-88
88092546 DANGB-BR9 418.1 9-20-88 10-05-88 10-08-88
88092546 DANGB-BR9 8010 9-20-88 9-26-88 9-27-88
88092546 DANGB-BR9 8020 9-20-88 9-23-88
88092546 DANGB-BR9 8270 9-20-88 9-24-88 11-01-88
88092547 DANGB-2-MW37-GW1 BA-I 9-20-88 10-13-88
88092547 DANGB-2-MW37-GW1 CD-F 9-20-88 10-26-88
88092547 DANGB-2-MW37-GWI CR-F 9-20-88 10-16-88
88092547 DANGB-2-MW37-GWI PB-F 9-20-88 10-21-88
88092547 DANGB-2-MW37-GW1 418.1 9-20-88 10-05-88 10-08-88
88092547 DANGB-2-MW37-GW1 8010 9-20-88 9-23-88 9-27-88
88092547 DANGB-2-MW37-OW1 8020 9-20-88 9-23-88
88092547 DANGB-2-MW37-GWI 8270 9-20-88 9-24-88 11-01-88
88092548 DANGB-2-MW4I-GWI BA-I 9-20-88 10-13-88
88092548 DANGB-2-MW41-GWI CD-F 9-20-88 10-26-88
88092548 DANGB-2-MW4I-GWI CR-F 9-20-88 10-16-88
88092548 DANGB-2-MW4I-GWI PB-F 9-20-88 10-21-88
88092548 DANGB-2-MW41-GW1 418.1 9-20-88 10-05-88 10-08-88
88092548 DANGB-2-MW41-GW1 8010 9-20-88 9-23-88 9-27-88

I 88092548 DANGB-2-MW4 1-GWI 8020 9-20-88 9-23-88
88092548 DANGB-2-NW41-GW1 8270 9-20-88 9-24-88 11-01-88

* If applicable

89-DULU0388 1 CL-FRI01
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ii
Job No.: OROOl

Work Order No.: 1014

Project: Duluth ANGB

SamDle PreDaration Data

Laboratory Client Date Date* Date Date*
SamDle No. Samole ID Test collected extracted analyzed 2nd col.

88092549 DANGB-2-GW2E-GWI BA-I 9-20-88 10-13-88
38092549 DANGB-2-GW2E-GWI CD-F 9-20-88 10-26-88
88092549 DANGB-2-GW2E-GWI CR-F 9-20-88 10-26-88
88092549 DANGB-2-GW2E-GWI PB-F 9-20-88 10-21-88
88092549 DANGB-2-GW2E-GW1 418.1 9-20-88 10-05-88 10-08-88
88092549 DANGB-2-GW2E-GWI 8010 9-20-88 9-27-88 9-28-88
88092549 DANGB-2-GW2E-GW1 8020 9-20-88 9-27-88 9-28-88
88092549 DANGB-2-GW2E-GWI 8270 9-20-88 9-24-88 11-02-88
88092550 DANGB-2-MW40-GW1 BA-I 9-20-88 10-13-88
88092550 DANGB-2-MW40-GW1 CD-F 9-20-88 10-26-88
88092550 DANGB-2-MW40-GWI1 CR-F 9-20-88 10-16-88
88092550 DANGB-2-MW40-GWI PB-F 9-20-88 10-21-88
88092550 DANGB-2-MW40-GWI 418.1 9-20-88 10-05-88 10-08-88
88092550 DANGB-2-MW40-GWI 8010 9-20-88 9-28-88 9-26-88
88092550 DANGB-2-HW40-GW1 8020 9-20-88 9-28-88
88092550 DANGB-2-MW40-GWI 8270 9-20-88 9-24-88 11-03-88
88092551 DANGB-2-MW55-GWI BA-I 9-20-88 10-13-88
88092551 DANGB-2-MW55-GWI CD-F 9-20-88 10-26-88
88092551 DANGB-2-MW55-GWI CR-F 9-20-88 10-16-88
88092551 DANGB-2-MW55-GWI PB-F 9-20-88 10-21-88
88092551 DANGB-2-MW55-GWI 418.1 9-20-88 10-05-88 10-08-88
38092551 DANGB-2-MW55-GWI 8010 9-20-88 9-23-88 9-28-88
88092551 DANGB-2-MW55-GW1 8020 9-20-88 9-23-88
88092551 DANGB-2-MW55-GW1 8270 9-20-88 9-24-88 11-23-88

* If aDplicable

H

89-DULU0388 2 CL-FRiO1



CASE NARRATIVE
QUALITY CONTROL RESULTS SUMMARY

SAMPLE NO(S).: 88092546-88092551
WORK ORDER NO.: 1014

These water samples were received at the ES Berkeley Laboratory
on 9-20-88. They were received cold and intact.

I

I,
I

88A-UU391C-RO



ENGINEERING-SCIENCE INC. PAGE 1

12/27/88

ANALYSIS REPORT

)RK ORDER NUMBER: 1014

3BNUMBER : ZBO000000440 APPROVED BY 4

)RK ORDER DATE : 09/20/88 Lab Supervisor

2PORT DATA: CLIENT DATA:

3 OAK RIDGE/DULUTH ANGB ES OAK RIDGE/DULUTH ANGS ( 134)

1O S. ILLINOIS AVE. STE. S103 710 S. ILLINOIS AVE. STE. S103

AK RIDGE, TN 37830 OAK RIDGE, TN 37830

ILL HAYDEN

OF REPORT COPIES: 1

ONTRACT / PO # : ORO01
3NTACT : BILL HAYDEN

(615)-481-3920

ASK: 2, UNITS: mg/L

DANGB-BR9 DANGB-2-MW37- DANGB-2-MW41- DANGB-2-GW2E- DANGB-2-MW40- DANGB-2-MW55-

GW1 GW1 GW1 GWI GW1

EST COMPOUND 88092546 88092547 88092548 88092549 88092550 88092551
................D............ DIG------------ FLAME......... NA------------- NA------------- NA------------- ------NA--

.ID DIG FLAME NA NA NA NA NA NA
:ID DIG FURNACE NA NA NA NA NA NA

ARIUM <0.2 <0.2 <0.2 <0.2 <0.2 <0.2

ADMIUM <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

AROMIUM <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

EAD <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

) - Not Detected
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ENGINEERING-SCIENCE INC. PAGE 2

[12/27/88
ANALYSIS REPORT

DRK ORDER NUMBER: 1014

[3B NUMBER : ZBOOO00004
40 APPROVED BY ____ ____________

WORK-ORDER DATE : 09/20/88 Lab Supervisor

L -PORT DATA: 
CLIENT DATA:

'S OAK RIDGE/DULUTH ANGB ES OAK RIDGE/DULUTH ANGB ( 134)

710 S. ILLINOIS AVE. STE. S103 710 S. ILLINOIS AVE. STE. S103

fAK RIDGE, TN 37830 OAK RIDGE, TN 37830

ILL HAYDEN

# OF REPORT COPIES: 1

t ONTRACT / PO # : ORO01

CONTACT : BILL HAYDEN

(615)-481-3920

' ASK: 3, UNITS: mg/L

DANGB-BR9 DANGB-2-MW37" DANGB-2-MW41- DANGB-2-GW2E- DANGB-2-MW40- DANGB-2-MW55-

GW1 GW1 GW1 GW1 GW1

.EST COMPOUND 88092546 88092547 88092548 88092549 88092550 88092551

---------------------------- --------------- --------------- --------------- --------------- 
------------- ------------

18.1 PETROLEUM HYDROCARBONS <1.5 <1.5 <1.5 <1.5 <1.5 <1.5

ND - Not Detected
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7,t
ENGINEERING-SCIENCE INC. PAGE 3

12/27/88

ANALYSIS REPORT

'IRK ORDER NUMBER: 1014 L
)B'NUMBER : ZBOO00000440 APPROVED-BY

)RK ORDER DATE :09/20/88 Lab Supervisor

WPRT DATA: CLIENT DATA:

3 OAK RIDGE/DULUTH ANGS ES OAK RIDGE/DULUTH ANGB .( 134)
10,S. ILLINOIS AVE. STE. S103 710 S. ILLINOIS AVE. STE. S103

WK RIDGE, TN 37830 OAK RIDGE, TN 37830

:LL HAYDEN

OF REPORT COPIES: 1

)NTRACT / P0O OR001

INTACT :BILL HAYDEN
(615)-481 -3920

isk: 4, UNITS: ug/L, GROUP 8010

DANGB-BR9 DANGB-2-MW37- DANGB-2-MW41- DANGB-2-GW2E- DANGB-2-MW4O- DANGB-2-MW55-
GW1 GW1- GW1 GW1 GWI

STCOMPOUND 88092546 88092547 88092548 88092549 88092550 88092551

NYLCHLORIDE' ND ND ND ND ND ND
;S (2-CHLOROETHOXY)METHANE ND ND ND ND ND ND
!S (2-CHLOROISOPROPYL)ETHER ND ND ND ND ND ND

I0N0BENZENE ND ND NO ND ND ND
10ODICHLOROMETHANE ND ND ND ND ND ND

iOMOFORM ND ND ND ND ND ND

IOMOETHANE ND ND ND ND ND ND

;RBON TETRACHLORIDE ND ND ND ND ND ND

iLORACETALDEHYDE ND ND ND ND ND ND

iLORAL ND ND ND ND ND ND

-iLOROBENZENE ND ND ND ND ND ND

iLOROETHANE ND ND ND ND ND ND

iLOROFORM 14B 0.328 0.158 ND ND ND

-CHLOROHEXANE ND ND ND ND ND ND

-CHLOROETHYL VINYL ETHER ND ND ND ND ND ND

iLOROMETHANE ND ND ND ND ND ND
iLOROIIETHYL METHYL ETHER ND ND ND ND ND ND

ILOROTOLUENE ND ND ND ND ND ND

BROMOCHLOROMETHANE ND ND ND NDND ND
;BROMOMETHANE ND ND ND ND ND ND
,2DICHLOROBENZENE ND ND ND ND ND ND
,3-DICHLOROBENZENE ND ND ND ND ND RD
.4-DICHLOROBENZENE ND ND ND ND ND ND
ICHLORODIFLUOROMETHANE ND ND ND ND ND ND
J1-DICHL0ROETHANE ND ND ND ND ND ND
2-DICHLOROETHANE ND ND ND ND ND ND
.1-DICHLOROETHYLENE ND ND ND 0.61 ND ND
iANS-1,2-DICHLORETHYLEIIE ND ND ND 330 NO ND
.CHLOROMETHANE 0.348 ND ND 0.808 0.85B ND
2-D!CHLOROPROPANE ND ND ND ND ND ND

-Not Detected
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I
ENGINEERING-SCIENCE INC. PAGE 4

12/27/88

ANALYSIS REPORT FOR WORK ORDER NUMBER 1014

DANGB-BR9 DANGB-2-MW37- -DANGB-2-MW41- DANGB-2-GW2E- DANGB-2-M40- DANGB-2-"155-
GW1 GW1 GW1 GW1 Gui

TEST COMPOUND 88092546 88092547 -88092543 - 88092549 88092550 88092551

-

t.,3-DICHLOROPROPYLENE ND ND ND ND ND ND

1,1,2,2-TETRACHLOROETHANE ND ND oND "ND ND ND

-,1,1,2-TETRACHLOROETHANE ND ND ND ND ND ND

iETRACHLOROETHYLENE ND ND ND ND ND ND
i,1,1-TRICHLOROETHANE ND ND ND ND ND ND

1,1,2-TRICHLOROETHANE ND ND ND ND ND ND
IRICHLOROETHYLENE ND ND ND 33 ND ND

!RICHLOROFLUOROMETHANE ND ND ND ND ND ND

TRICHLOROPROPANE ND ND ND ND ND ND

VINYL CHLORIDE ND ND ND ND ND ND

ND - Not Detected
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ENGINEERING-SCIENCE INC. PAGE 5

12/27/88 -

;RK ORDER DATE : 09/20/88 Lab Supervisor

PORT DATA: CLIENT DATA:

OAK RIDGE/DULUTH ANGB ES OAK RIDGE/DULUTH ANGB ( 134)

0 S. ILLINOIS AVE. STE. S103 710 S. ILLINOIS AVE. STE. S103

K RIDGE, TN 37830 OAK RIDGE, TN 37830

LL HAYDEN

OF REPORT COPIES: 1

)NTRACT / PO # : ORO01

)NTACT : BILL HAYDEN

(615)-481-3920

tSK: 4, UNITS: ug/L, GROUP 8020

DANGB-BR9 DANGB-2-MW37- DANGB-2-MW41- DANGB-2-GW2E- DANGB-2-MW40- DANGB-2-MW55-

GW1 GWi GWI GWI GWI

'ST COMPOUND 8809 246 88092547 88092548 88092549 88092550 88092551
............................. . ..................................... ...................................................

.NZENE ND ND ND 1.2 ND ND

{LOROBENZENE ND ND ND ND ND ND

2-DICHLOROBENZENE ND ND ND ND ND ND

3-DICHLOROBENZENE ND ND ND ND ND ND

4-DICHLOROBENZENE ND ND ND ND ND ND

'HYL BENZENE ND ND ND ND ND ND

)LUENE ND NO ND ND ND ND

'LENES ND NO ND ND ND ND

- Not Detected

616



ENGINEE~RING SCIENCE pagje I of 5
Priority Pollutan-t Analysis

Base Neutrals -SW 8270
Matrix: Water

L
Date Received: September 21, 19883 Work Order: 101L4

-Date Reported: Decem:~er 9, 1,968 Job Number: OR00l

-FOR : ES:uak Ridge/Duluth ANGE3 ATTN: Mr. Bill Hayden
Address: 710 S. I'linois Ave, Suite F-103

Oak Ridge, TN 37830

Lab 1Num~er: 88092b46 88092547
ISample No.: DANGB-BER9 DANGB-2-14W37-GWI

Time Sampled: 08 :00 08 :4 5
baeExtracted: 9-24-88 9-24-88

Date Anilzeci: 11-01-88 11-0i-88

Compound Detection ANALYTICAL RESULTS
Limits (dry weight)
ug/L ug/L ug/L

1 , - Dichlorobenzene 10 ND ND-- -- -- -- -- -- -- -- -- -- -- -- --
1,3-Dichlorobenzene 10 ND ND

Hexachloroethane 10 ND ND
Bis(2-chloroethyl)ether 10 ND ND
1, 2-Dichiorobenzene 10 ND ND
N-Nitrosodimethylamine 10 ND ND
Bis(2-chloroisopropyl)ether 10 N4D ND
IN-Nitrosodi-n-propylamine 10 ND ND
Hexachlorobutadiene 10 ND ND
1,2,4-Trictilorobenzene 10 ND ND
Nitrobenzene 10 ND ND
Isophorone 10 ND ND
Naphthalene 10 ND ND
Bis(2-chloroethoxy)metthane 10 N4D ND
2-Chloronaphtlialene i0 IND ND
Hexachlorocyclopentadiene 10 ND ND
Acenaphthylene 10 ND ND
Aceriaphthene 10 ND ND
Dirnethyl pithalate 10 ND ND
2, 6-Dinitrotoluene 10 ND ND
Fluoren~e 10 ND ND
2,4-Dinitrotoluene i0 1ND ND
Daiethyl ph-thalate 10 N D ND
N-Nitrosodiphernylamine 10 WID ND
Hexachlorobenzene 10 ND ND
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P:riority Poliutant Anaiyszs page 2 c.f 5
base Neutra's - SW 8270

Matrix: Water
(continued)

,ate Received: September 21, i9e8 Work Order: 1014
Jate Rerorted: December 9, 1988 Job Number: OR001

'OR: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
4ddress: 710 S. Illinois Ave, Suite F-10i

Oak Ridge, TN 378$0

Lab Number: 88092546 88092547
ZSample No.: DANGB-BR9 DANGB-2-MW37-GWI
oate Sampled: 9-20-88 9-20-88

-ime Samp.ed: 08:00 08:45date Extracted: 9-24-88 9-24-88
Jate Analyzed: 11-01-88 11-01-88

'ompound Detection ANALYTICAL RESULTS
Limits (dry weight)
ug/L ug/L ug/L

Phenanthrene 10 ND ND
Anthracene 10 ND ND
Dibuty! phthalate 10 ND ND
cluoranthene 10 ND ND
4-Chlorophenyi phenyl ether 10 ND ND
?yrene 10 ND ND
6utyl Benzyl phthalate i0 ND ND
Bis(2-ethylhexyl) phthalate 10 ND ND
ihr ysene 10 ND ND
.-Bromoplienyl phenyl ether 10 ND ND
Benzo(a)anzhracene 10 ND ND
Zi-n-octylphthalate 10 ND ND
3enzo(b)fluoranthene 10 ND ND
ienzo(k)fluoranthene 10 ND ND
benzidine 60 ND ND
,3'-Dichlorobenzidine 20 ND ND

3enzo(a)pyrene 10 ND ND
indeno(1,2,3-cd)pyrene 10 ND ND
.ibenzo(a,h)anthracene 10 ND ND
6enzo(ghi)perylene 10 ND ND
Benzyl Alcohol 20 ND ND
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Priority Pollutant Analysis Page 3 of 5
Base Neutrals - SW 8270

Matrix: Water
( continued)

bate Received: september 21, 1988 Work Order: 1014
Date Reported: December 9, 1968 Job Number: OR001

Eor: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
Address: 710 S. illinois Ave, Suite F-103

Oak Ridge, TN 37830

' Lab Number: 88092546 88092547
Sample No.: DANGB-BR9 DANGB-2-MW37-GW1
Date Sampled: )-20-88 9-20-88

jTime Sampled: 08:00 08:45

IDate Extracted: 9-24-88 9-24-88
Date Analyzed: 11-01-88 11-01-88

Compound Detection Analytical Results
Limits (dry weight)
ug/L ug/L ug/L

Acetophenone -- , ND ND
Aniline -- , ND ND
4-Aminobiphenyl -- , ND ND
4-Chloroaniline 20 ND ND
1-Chloronaphthalene -- * ND ND
Dibenzofuran 10 ND ND
p-Dimethylaminoazobenzene ,ND ND
7,12-Dimethylbenz(a)anthracene -- , ND ND
a-,a-Dirmethylphenethylamine -- , ND ND
Diphenylamine -- , ND ND
1,2-Dipnenylhydrazine -- , ND ND
Ethyl methanesulfonate -- , ND ND
3-MethylchoLantnrene -- , ND ND
Methyl methanesulfonate -- , ND ND
2-Methyinapnthalene 10 ND ND
1-Napnthylamine -- , ND ND
2-Naphthylamine ND ND
2-Nitroaniline 50 ND ND
3-Nitroaniline 50 ND ND
4-Nitroaniline 50 ND ND
N-Nitroso-di-n-butylamine ND ND
N-Nitrosopiperidine -- , ND ND
Pentachlorobenzene -- , ND ND
Pentachloronitrobenzene ND ND
Phenacetin -- I ND ND
2-Picoline -- , ND ND
Pronamide ND ND
1,2,4,5-Tetrachlorobenzene -- , ND ND

I , EPA has not yet determined detection limits for these compounds.
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Priority Pollutant Analysis page 4 of 5
IPescic:-aes and PCBs - SW 8270

Matrix: Water

.)ate Received: September 21, 1988 Work Order: 1014
_.ate Reported: December 9, 1988 Job Number: OROO!

01: ES:Oak Ridge/DuLuth ANGB ATTN:Mr. Bill Hayden
Address: 710 S. Illinois Ave, Suite F-103

Oak Ridge, TN 37830

Lab Number: 880i2546 88092547
.iample No.: DANGB-BR9 DANGB-2-MW37-GWI
)ate Sampled: 9-20-88 9-20-88
'ime Sampled: 08:00 08:45
Date Extracted: 9-24-88 9-24-8o

1ace Analyzed; 11-01-88 11-01-88
--------------------------------------------------------------------

Compound Detection ANALYTICAL RESULTS
Limits (dry weight)
ug/L ug/L ug/L

------------------------------------------------------------------------------

Alpha-BHC -- * ND ND

Gamma-BHC -- * ND ND

Z eta-BHC 20 ND ND

1ieptachlor 10 ND ND
Delza-BHC 15 ND ND
Aldrin 10 ND ND
Heptachlor epoxide 10 ND ND
Endosulfan I -- , ND ND

Dieldrin 15 ND ND
4,4'-DDE 30 ND ND
Endrin -- , ND ND
Endosulfan iI -- A ND ND
4,4'-DDD 15 ND ND
4,4'-DDT 25 ND ND
Endosulfan Sulfate 30 ND ND
Endrin aldehyde -- * ND ND
Enidrin Ketone -- , ND ND
Chlordane 60 ND ND
Methoxychlor -- , ND ND
T oxaphene 60 ND ND
Aroclor-1016 60 ND ND
Aroclor-1221 60 ND ND
Aroclor-1232 60 ND ND
Aroclor-1242 60 ND ND
Aroclor-1248 60 ND ND
kroclor-1254 60 ND ND
Aroclor-1260 60 ND ND

EPA has not yet determined detection limits for these compounds.
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. Priority Pollutant Analysis page 5 of 5
Acid Extractables -- SW 8270

Matrix: Water

Date Received: September 21, 1988 Work Order: 1014
[rDate Reported: December 9, 1988 Job Number: OR001

FOR: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
Address:710. S. Illinois Ave, Suite F-103

Oak Ridge, TN 37830

iLab Number: 88092546 88092547
!Sample No.: DANGB-BR9 DANGB-2-MW37-GWi
Date Sampled: 9-20-88 9-20-88
:Time Sampled: 08:G0 08:15
VDate Extracted: 9-24-88 9-24-88
Daze AnaLyzed: 11-01-88 _11-01-88

Compound Detection% ANALYTICAL RESULTS
Limits (dry'weight)
ug/L ug/L ug/L

L 2-Cnloropnenol 10 ND ND
2-Nitrophenol 10 ND ND
Phenol 10 ND ND
2,I-Dimethyipnenol 10 ND ND
2,4-Dichlorophenol 10 ND ND
2,4,6-Trichlorophenol 10 ND ND
4-Chloro-3-methylphenol 20 ND ND
2,4-Dinitrophenol 50 ND ND
2,6-Dichlorophenol -- * ND ND
2-ethyl-4,6-Dinitrophenol 50 ND ND
Pentachlorophenol 50 ND ND
4-Nitrophenol 50 ND ND
Benzoic Acid 50 ND ND
2-Methylphenol 10 ND ND
3- & 4-Methylphenol 10 ND ND
2,3,4,6-Tetrachlorophenol -- , ND NDL 2,4, 5-Trichlorophenol 10 ND ND

Analyst Laboratory Supervisor

, •EPA has not yet determined detection limits for these compounds.

B Compound was detected in the blank.

1:NOTE: Samples are discarded 3u days after results are reported unless
other arrangements are made. Hazardous samples will be returned
to client or disposed of at client expense.
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ENGINEEERING SCIENCE page of 5
PrIforilty F'oliutant Ar.&alysis

Base- Neutrals - SW 8270
11azrix: Water

jate Received: September 21, 1988 Work order: 1014
)ate Reported: Decenbt.r 9, 1988 Jobt. Number: OROQIL

-O:ES:Oak Ridge/DUlut1-h ANGI3 ATTN: Mr. b~ill H-ayden
-,ddress: 710.S. Tilinois Aye, Suite F'-!03

Oak Ridge, TN 37830

Luab Number: 88092548 8809254 9
3ample No.: DANC-B-2-MW41- DANGB-2-C-W2E-

GWI GW1
Date Sampled: 9-20-88 9-20-88
fime Sampled: 11:15 11:50
D'ate E''xtrac-ted: 9-24-88 9-24-88
Date Analyzed: i 1-01-88 11-02-88

Z:ompound Detection ANALYTICAL RESULTS
Limits (dry weight)
uq/L ug/L ug/L

1-Dichlorobenzene 10 ND ND-------------------------
1,3-Dichlorobenzene 10 ND ND
1,exacloroenane 10 ND ND
Aexs(2cnloroeththanr 20 ND ND
2.,s2-ichlorobenzleer 10 ND ND
-,2-Nitroobeet mne 10 ND ND
3-it(-cooiopleth er 10 ND IND
3is(-Nitooinpropylmie 10 ND ND
.exachorobutadieneylmi 10 ND ND
:,2,4-Tlriorobenene 10 ND ND
-,2,4Trienz obnez10 ND N4D
.4torone 10 ND ND
.sophohalne 10 ND ND
,as(2-hloethxymthn 10 ND ND
.- 2chloropthalene:-hn 10 IND ND

r~xchooccopnadee 10 ND ND
Aeaphlooylenai 10 ND ND
Acenaphtnyene 10 ND ND
-,"iepthylphhaat 10 ND N D
2,-Dini ptrotlane 10 ND ND
z2luorenetooun 10 ND ND
.,'uoDntooun 10 ND ND
z,4-iethyl thalate 10 ND ND
)3itrosophealae n 10 ND ND

-iexachlorobenzene 10 ND ND
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Priority Polj.utac~n Analysis page c f;'

base Neut-aLs - SW 827:;
1rlatrix: Water"

i continued)

[Date Received: Septemrer 21, 1988 Work Order: 1014
Daze Reported: Decembe" 9, 1968 Job Number: OROul

[FOR: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
Liddr e s -: 710 S. I nois Ave, Suite F-103

Oak Ridge, TN 7830

[Lab Number: 88092548 88092549
Sample No. DANGB-2-MW41- L)ANGB-2-GW2E-

GWi GW1
Date Sampled: 9-20-88 9-20-88
ime Sampled: 11:15 11:50
Date Extracted:* 9-24-88 9-24-88* fDaze Analyzed: i.-Oi-88 IiL-02-t,8

Compound Detection ANALYTICAL RESULTS
Limits (dry weight)
ug/L ug/L ug/L

?henanthrene 10 ND ND
Anthracene 10 ND ND
Dibutyl phthalate 10 ND ND
FLuoranthene 1o ND ND
4-Chiorophenyl phenyl ether 10 ND ND

1Pyrene i0 INJD NDE
5utyi Benzy! phthaiate 10( ND ND
6is(2-ethylhexy!) phthalate 1u ND ND
Chrysene 10 ND ND
'-bromophenyl phenyl ether 10 ND ND
Benzo(a)anthracene 10 ND ND

Di-n-octylphthalate i ND ND
enzo(b)fluoranthene 10 ND ND
Benzo(k)fluoranthene 10 ND ND

fBenzidine 60 ND ND
13,'-)ichlorobenzidine 2. ND ND
Benzo(ay)pyrene 10 ND ND
indeno(1,2,3-cd)pyrene 10 ND ND

Dibenzo(a,h)anthracene 10 ND ND
benzo(ghi)perylene 10 ND ND
Benzyl Alcohol 20 ND ND
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f-riority Pollutanz Arnalysis ae3o
Baise Neutrals - SW 8270

Matrix: Water
(continued)

)ate Received: September 21, 1988 Work Order: 101n
Jate Reported: December 9, 1988 Job Number: OR001

-'or: ES:Oak, Ridge/Duluth ANG3B ATTN: Mr. Bill Hayden
Address: 710 S. Illinois Aye, Suite F-103

Oak Ridge, TN 37830

,ab Number: 88092548 88092549
ample No.: DANGB-2-MW41- DANGB-2-GW2E-

GW1 GW1
) ate Sampled: .9-20-88 9-20-88
rimie Saimpled: 11:15 11:50
Date Extracted: 9-24-88 9-r-24-88
-,ate -Analyzed: 11-01-88 11-02-88

~ompound Detection Analytical Results
Limits (dry weight)
ug/L ug/L ucg/L

Acetophenone -*ND ND
Aniline -*ND N D

~-miobphny -*ND ND

4--Ch' oroan i Iine 20 IND N D
i -Chloronaphtnalene -*ND ND
Dibenzofuran 10 ND ND
I .-Dimet hylaminoazobenzene -*ND ND)
,1L2-DiLmethylbenz(a)anthracene -*ND ND

a-,a-Dimethylphenethylamiine -*ND ND
Diphenylamine - ND ND
1,2-Diphenylhydrazine -*ND ND
;Et-hyl methanesulfonate -*ND ND
3-Methylcholanthrene -- *ND ND
ethyl methanesulfonate - ND ND
-Methylniaphithalene 10 ND ND
1-Naphthylamine -*ND ND
4-Napthylamine -*ND ND

-troaniline 50 ND IND
3-Nitroaniline 50 ND ND
4-_Nitroaniline 50 ND ND
~J-Nitroso-di-n-butylamine -*ND ND
4-Nitrosopiperidine -*ND ND
r entachlorobenzene -- * D ND
?:entachloronitrobenzene -*ND ND
Phenacetin -*ND ND
.- Picoline --. ND IND

.ronamide -*ND ND
~.,2,4,5-Tetracnlorobenzene -*ND N D

EPA has not yet determined -&etection limits for these compounds.I
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Prior:.ty Polllutant". Ana2lyzis page 4 Of 5
Pesticides and PCBs - S~W 8270

[
Matrix: Water

;Date Received: September 21, 1988 Work Order: 104

Date Reported: December 9, 1988 Job Number: ORoul

F OR: ES:Oak Ridge/Duluth ANGI ATTN:Mr. Bill Hayden
Address: 710 S. illinois Ave, Suite F-!C3

Oak Ridge, TN 37830

LaD Number: 8809Z548 b8892b49
Sample No.: DANGB-2-MW41- DAN'G-2-GW2E-

GW1 GWI
bate Sampled: 9-20-88 9-20-88
.me Sampled: 11:15 11:50
Date Extracted: 9-24-88 9-2c-88
) ate Analyze: ..1-01-88 i1-U2-00

Compound Detection ANALYTICAL RESULTS

Limits (dry weight)
ug/L ug/L ug/L

Aipha-SHC -- , ND ND
Gamma-BHC -- , ND ND
Beta-BHC 20 ND ND
Heptachilor 10 ND ND
Delta-BHC 15 ND ND
Aidrin i0 ND ND
Heptachlor epoxide i0 ND ND
Endosulfan I -- * ND ND
Dieldrin 15 ND ND
4,_'-DDE 30 ND ND
Endrin -- A ND ND

1 Endosulfan II -- ND ND
4,4'-DDD 15 ND ND
4,4'-DDT 25 ND ND
Endosulfan ulate 30 ND ND

I Endrin aldehyde -- , ND ND
Endrin Ketone -- A ND ND
Cniordane 60 ND ND
Mechoxychlor -- ND ND
Toxaphene 60 ND ND
Aroclor-i016 60 ND ND
Arocior-12Zl1 60 ND ND
Aroclor-123 Z 60 ND ND
nrocior-124; 60 ND ND
Aroclor-1248 60 Nb ND
Aroclor-^25li 60 ND ND
r 0co r- I:. (I b 0Nb ND

EPA nas not yet determined detection limits for tnese compounds.
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Priority Pollutant Analys-4s page 5 of 5
Acid Extractables -- SW 8270

Matrix: Water

,a.e Received: September 21, 1988 Work Order: i14

late Reported: December 9, 1988 Job Number: OR001

-OR: ES:Oak Ridge/Dulutn ANGB ATTN: Mr. Bill Hayden
-,ddress:7!0 S. Illinois Ave, Suite F-1103

Oak Ridge, TN 37830

-ab Number: 88092546 880925419
zam.p e No.: DANGB-Z-MW41- DANGB-2-GW2E-

GWI GW1 -
jate Samp'Led: 9-20-88 9-20-88
rime Sampled: 11:15 11:50
)ate Extracted: 9-24-88 9-24-88*
.ate Analyzed: 11-01-88 11-02-8

"ompound Detection ANALYTICAL RESULTS
Limits (dry weight)
ug/L ug/L ug/L

2-Chlorophenol 10 ND ND
2-Nitrophenol 10 ND ND
Phenol 10 ND ND
2,4-D'.methylphenol 10 ND ND
2,4-D'chlorophenol 10 ND ND
z,,4,6-Trichlorophenol 10 ND ND
4-Chloro-3-methylphenol 20 ND ND
2,4-Dinitrophenol 50 ND ND
2,6-Dichlorophenol -- * ND ND
'-Methyl-4,6-Dinitrophenol 50 ND ND
en.tachlorophenol 50 ND ND

=-Nitrophenol 50 ND ND
3enzoic Acid 50 ND ND
2-Methylphenol 10 ND ND
3- & 1-Methylphenol 10 ND ND
_,3,4,6-Tetraclilorophenol -- * ND ND
it, 5-Trlchlorophenol 10 ND ND

Analyst Laboratory Supervisor

EPA has not yet determined detection limits for these compounds.

Compound was detected in the blank. 626

.OTE: Samples are discarded 30 days after results are reported unless
other arrangements are made. Hazardous samples will be returned
to client or disposed of at client expense.



ENGINEERING SCIENCE page lof 5
i. Priority Pollutant Analysis

Base Neutrals - SW 8270
M!atrix: water

Date Received: September 21, 1988 Work Order: 1014
Dae Reported: 'December 9, 1988 Job Number: OROO!

FOR: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
Address: 71( S. £llinois Ave, Suite F-103

Oak Ridge, TN 37c30

Lab Numbei: 88092550 88092551
Sample No.: DANGB-2-MW0- DANGB-2-MW 5-

GWI GW1
Date Sampled: 9-20-88 9-20-88
Time Sampled: 15:00 15:30
Date Extracted: 9-24-88 9-24-88
Date Analyzed:. 11-03-88 11-23-88

-Compound Detection ANALYTICAL RESULTS

Limits (dry weight)

ug/L ug/L ug/L
--------------------------------------------------

1,3-Dichlorobenzene 10 ND ND
1,,I-Dichlorobenzene 10 ND ND
Hexachloroethane 10 ND ND
Bis(2-chloroethyl)ether i0 ND ND
1,2-Dichlorobenzene 10 ND NDI N-Nitrosodimethyiamine 10 ND ND
Bis(2-chloroisopropyl)ether 10 ND ND
N-Nitrosodi-n-propylamine 10 ND ND
Hexachlorobutadiene 10 ND ND
!,2,4-Trichlorobenzene 10 ND ND
Nitrobenzene 10 ND ND
Isophorone 10 ND ND
Naphthalene 10 ND ND
Bis(2-chloroethoxy)methane 10 ND ND
4-Chloronaphthalene 10 ND ND

!Hexachlorocyclopentadiene 10 ND ND
Aceriaphthylene 10 ND ND
Acenaphthene 10 ND ND
Dimethyl phthalate 10 ND ND
2,6-Dinitrotoluene 10 ND ND
Fluorene 10 ND ND
2,4-Dinitrotoluene 10 ND ND
Diethyl phthalate 10 ND ND
N-Nitrosod4.phenylamine 10 ND ND
Hexachlorobenzene 10 ND ND
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Priority Pollutant Analysis page 2 of 5
Base Neutrals - SW 8270

Matrix: Water
(continued)

/ate Received: September 21, 1988 WorK Orde-: 1,,14
Jate Reported: uecember ;, 1988 Job Number: OR001

ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
-.ddress: 710 S. Illinois Ave, Suite F-!03

Oak Ridge, TN 37830
,ab Number: 88092550 88092551

:ample No. : DANGB-2-MW4 - DANGB-2-MWS5-
GW1 GWl

Jate Sampled: 9-20-88 9-20-88
ime Sampled: 15:00 15:30

date Extracted:. 9-24-88 9-24-88
.ate Analyzed: 11-03-88 11-23-88

7--------------------------------------------------------------------------------
-ompound Detection ANALYTICAL RESULTS

Limits (dry weight)
ug/L ug/L ug/L

-----------------------------------------------------------------------------------
Phenanthrene 10 ND ND
Anthracene 10 ND ND
.)ibutyl phthalate 10 ND ND
'luoranthene 10 ND ND
-Chlorophenyl phenyl ether 10 ND ND

?yrene 10 ND ND
.utyl Benzyl phthalate 10 ND ND
5:s(2-ethylhexyl) phtnalate 10 ND ND
'hry sene 10 ND ND
-=-Bromophenyl phenyl ether 10 ND ND
5enzo(a)anthracene 10 ND ND
di-n-octylphtinalate I0 ND ND
lenzo b)fluoranthene 10 ND ND
.i)enzo(k) luoranthene 10 ND ND
3enzidine 60 ND ND
,3 '-Dichloro.)enzidine 20 ND ND

:.enzo(a)pyrene 10 ND ND
.ndeno(1,2,3-cd)pyrene 10 ND ND
Dibenzo(a,h)anthracene 10 ND ND
3enzo(ghi)perylene 10 ND ND
Benzyl Alcohol 20 ND ND

I2
'62S



i i .-l-" i - ,m - - -,. . . . . .

Priority Pollutant Analysis Page 3 of 5
Base Neutrals - SW 8270

Matrix.: Water
(,continued)

Date Received: September 21, 1988 Work Order: 1014Date Reported: December 9, 1988 Job Number: OR001

For: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
Address: 710 S. Illinois AVe, Suite F-103

L Oak Ridge, TN 37830

Lab Number: 88092550 88092551
Sample No.: DANGB-2-MW40- DANGB-2-MW55-

I GW$ GWI
Date Sampled: 9-20-88 9-20-88

[Time Sampled: 15:00 15:30
[Daze Extracted: 9-24-88 9-24-88
Date Analyzed: 11-03-88 11-23-88

Compound Detection Analytical Results
Limits (dry weight)
ug/L ug/L ug/L

IfAcetophe r e -- , ND ND
Aniline -- , ND ND

f 4-Aminobiphenyl -- , ND ND
4-Chloroaniline 20 ND ND
I-Chloronaphthalene -- , ND ND
Dibenzofuran 10 ND ND
p-Dimethylaminoazobenzene -- ND ND
7,12-Dimethylbenz(a)anthracene --- , ND ND
a-,a-Dimethylphenethylamine -- , ND ND
Diphenylamine ND ND
1,2-Diphenylhydrazine -- , ND ND
Ethyl methanesulfonate -- , ND ND
3-Methylcholanthrene --. ND ND
Methyl methanesulfonate -- , ND ND
2-Methylnaphthalene 10 ND ND
1-Naphthylamine -- , ND ND
2-Naphthylamine ND ND
2-Nitroaniline 50 ND ND
3-Nitroaniline 50 ND ND
4-Nitroaniline 50 ND ND
N-Nitroso-di-n-butylamine ND ND
N-Nitrosopiperidine ND ND
Pentachlorobenzene -- , ND ND
Pentachloronitrobenzene -- , ND ND
Phenacetin -- , ND ND
2-Picoline -- , ND ND
Pronamide -- , ND ND
1,2,4,5-Tetrachlorobenzene -ND ND

* EPA has not yet determined detection limits for these compounds.
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Priority Pollutant Analysis page 4 of 5
Pesticides and PCBs - SW 8270]

Matrix: Wazer

jate Received: September 21, 1988 Work Order: 1014
jate Reported: December 9, 1988 Job Number: OR001

'OR: ES:Oak Ridge/Duluth ANGB ATTN:Mr. Bill Hayden I
,ddress: 710 S. Illinois Ave, Suite F-103

Oak Ridge, TN 37830

,ab Number: 88092550 88092551
ample No.: DANGB-2-MW40- DANGB-2-MW55-

GWI GW1
,,te Sampled: 9-20-88 9-20-88
j'ime Sampld: 15:00 15:30
.,ate Extracted: 9-24-88 9-24-88
_)a;e Analyzed: 11-03-88 1123-88

2ompound Detection ANALYTICAL RESULTS
Limits (dry weight)
ug/L ug/L ug/L

;U.pha-BHC -- * ND ND
3amna-BHC -- * ND ND
3eta-BHC 20 ND ND
.1eptachlor 10 ND ND
)eelta-BHC 15 ND ND
Alcrin 10 ND ND
.eptachlor epoxide i0 ND ND
Endosulfan I -- , ND ND
Dieldrin 15 ND ND
4,4'-DDE 30 ND ND
Endrin -- A ND ND
Endosulfan II -- , ND ND

1,5'-DDD ND ND
4,4'-DDT 25 ND ND
£odosulfan Sulfate 30 ND ND
Endrin aldehyd- -- , ND NO
Endrin Ketone -- ND WD
:hlordaie 60 ND ND
.Iethoxychlor -- * ND ND
roxaphene 60 ND ND
Aroclor-1016 60 ND ND
Aroclor-1221 60 ND ND
Aroclor-1232 60 ND ND
,roclor-1242 60 ND ND
Aroclor-1248 60 ND ND
ALoclor-1Z54 60 ND ND
Lroclor-1260 60 ND ND

EPA has not yet determined detection limits for these compounds.
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Priority Pollutant Analysis page 5 of 5
Acid Extractables -- SW 82.70[Matrix: Water

Date Received: September 21, 1988 Work Order: 1014
Date Reported: December 9, 1988 Job Number: ORO01

FOR: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
Address:710 S. Illinois Ave, Suite F-103

Oak Ridge, TN 37830

[-Lab Number: 88092550 8809255i
Sample No.: DANGB-2-MW40- DANGB-2-MW55-

[1 GW1 GWI
LDate Sampled: 9-20-88 9-20- 8

1 ime Sampled: 15:00 15:30
Date Extracted: 9-24-88 9-2a-88
'Date Anaiyzed: 11-03-88 11-23-88

Compound Detection ANALYTICAL RESULTS
Limits (dry weight)
ug/L ug/L ug/L

2-Chorophenol 10 ND ND
I 2-Nitrophenol 10 ND ND

Phenol 10 ND ND
2,4-Dimethylphenol 10 ND ND
2,4-Dichlorophenol 10 ND ND
2,4,6-Trichloropheno! 10 ND ND
4-Chloro-3-methylphenol. 20 ND ND
2,4:-Dinitrophenol 50 ND ND
2,6-Dichlorophenol -- * ND ND
2-Methyl-4,6-Dinitrophenol 50 ND ND
Pentachlorophenol 50 ND ND
4-Nitrophenol 50 ND ND
Benzoic Acid 50 ND UD
2-Methylphenol 10 ND ND
3- & 4-Methylphenol 10 ND ND
2,3,4,6-Tetrachl1 rophenol -- ND ND
2,4,5-Trichlorophenol 10 ND ND

1/ *

_ -
I Analyst Laboratory Supervisor

A EPA has nor yet determined detection limits for these compounds.

B = Compound was detected in the blank.

NOTE: Samples are discarded 30 days after results are reported unless
other arrangements are made. Hazardous samples will be returned
to client or disposed of at client expense.
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CASE NARRATIVE
QUALITY CONTROL RESULTS SUMMARY

QC REPORT NO.: TPH-W-0073-88

i

Insufficient samDle was available for aualitv control purDoses.
The laboratory control sample is designated as a auality control samDle
for this batch.

The reporting limit for the samDles in this batch is provided by
the sub-contract laboratory.
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Jii

CASE NARRATIVE
QUALITY CONTROL RESULTS SUMMARY

WORK ORDER NO(S). 1014
EPA METHOD 8270 ANALYSIS

L

These samples were first extracted on SeDtember 24, 1988 and
analyzed on Novemberl-3, 1988, all within holing times. Area counts for
one or more internal standards in the base neutral extract of 88092551
were outside EPA QC linmits. The extract was re-analyzed. The internal
standard area counts met EPA criteria in the second analysis. Results
of the second analysis are reported. Two or more surrogate sDike
recoveries in the acid- extract of 88092549 and the base neutral extract
of 88092550 were outside of EPA QC limits. There was no more of either
sample left for re-extraction.
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J
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS

Job No.: OR001 Work Order No.: 1014
Matrix: (soil/water) Water
Sample Wt/vol: 1000 ml -I

Client: ES Oak Ridge Lab Sample ID: 88092513 BN
Blank
Attn: Bill Hayden
Address: 710 S. Illinois Avenue Lab File I-D: E6028

Suite F-103 Date Received: NA
Oak Ridge, Tn. 37830 Date Extraqted: 09-24-88 1

Date Analyzed: 10-31-88
Date Reported: 04-04-89

Project: DuluthWANGB Dilution Factor: 1
0% Moisture: dec: I

not dec:
GPC Clean up: (Y/N) N
Extraction:

TICs Found: 2 (SepF/Cont/Conc)SepF

CAS NUMBER COMPOUND NAME RT EST. CONC. Q

127-18-4 Tetrachloroethene 4.,24 17
- Unknown 28.87 6

89-DULU0971 1 650 TI-FRM01
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SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET[ TENTATIVELY IDENTIFIED COMPOUNDS

Job No.: OR001 Work Order No.: 1014
Matrix: (soil-/water) WaterI Sample Wt/vol: 1000 ml

Client: ES Oak Ridge Lab Sample ID: 88092513-16,
S 25233-28

Attn: Bil1 Hayden 2546-51 AC
Blank
Address: 710 S. Illinois Avenue Lab File ID: E6322

suite F-103 Date Received: NA
Oak Ridge, Tn. 37830 Date Extracted: 09-24-88

Date Analyzed: 11-23-88
Date Reported: 04-04-89

Project: Duluth ANGB -  DilutionFactor: 1
% Moisture: dec:

not dec: N
. GPC Clean up: (Y/N), N

Extraction:
# TICs Found: 1 (SepF/Cont/Conc)SepF

CAS NUMBER COMPOUND NAME RT EST. CONC. Q

127-18-4 Tetrachloroethene 4.08 14

89-DULUo972 1 T51IFRM1



SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
-TENTATIVELY IDENTIFIED COMPOUNDS

Job No.: _OR001 Work Order No.: 1014
Matrix: (soil/water) Water
Sample Wt/vol: 1000 ml

Client: ES Oak Ridge Lab Sample ID: 88092546-AC
Attn: -Bill Hayden
Address: 710-S. Illinois Avenue Lab File ID: S0322 I

Suite F-103 Date Received: 09-21-83

Oak Ridge, Tn. 37830 Date Extracted: 09-24-88
Date Analyzed: 11-01-88 I
Date Reported: 04-04-89

Project: Duluth ANGB Dilution Factor: 1
% Moisture: dec:

not-dec: N
GPC Clean up: (Y/N) N
Extraction:

# TICs Found: 1 (SepF/Cont/Conc)SepF

CAS NUMBER COMPOUND NAME RT EST. CONC. Q

127-18-4 Tetrachloroethene 5.08 17 B

I

89-DULU0973 1 652 TI -FRN 01



-SEMIVO0LATILE, ORGANIqS ANALYSIS DATA SHEET

Z-7 TENTATIVELY IDENTIFIED-COMPOUNDS

Job No.: *ORO'01 Work Order No.: 1014
matrix: -(soil/water) Wgater

~Samp''le lgt/Vol: 1000 ml

Client:, ES Oak Ride Lab Sample ID: 88092546-BN[ Attn: -Bill Hayden
Address: 710 S-. Illinois Avenue Lab F-ile ID: S0323

Suite FV0 Date Received: 092-8

Oak Ridge, Tn. 37830 Date Extracted: 09-24-88
Date Analyzed: 11-01-88

Project: Duluth ANGB Dilution Factor: DaeRpre: 0-48

%Moisture: dec:t not dec: N
GPC. Clean up: (YIN) N

[ #TICS Found: 2 (SepF/Cont/Conc) SepF

CAS NUMBER COMPOUND NAME RT EST. .CONC.Q

108-8803 Toluene 4.38 5

[127-18-4 Tetrachloroethene 5.09 34 B

89DL07 i63T-R0



SEMI-YOLATILE ORGANICS ANALXSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPORNDS

Job-No.: OR00 Work Order No.: 1014
Matrix: (sofl/water) Water j
sample Wt/Vb1l 1000 I..

Client: ES Oak Ridge Lab Sampe ID: 88092547hAC

Attn; Bill Hayden
Address: 7-10 S. Illinois Avenue. Lab File ID! -S03241

Suite F-103 Date -Received,: 09-21-88
Oak Ridge, Tn. 37830 Date Extracted: 09-24-88

Date Analyzed: 11-01-88
Date Reported: 04-04-a9

Project: Duluth AN-B Dilution 'Factor: 1
% Moisture: dec:

.not dec; N i
GPC Clean up: (Y/N) N
Extraction:

W# TICs Found: I (SepF/Cont/Conc)SepF

CAS NUMBER COMPOUND NAME RT EST. CONC. Q

127-18-4 Tetrachloroethene 5.10 19 B

89-DULU0975 1 6T54



ZSEMIVOLATLE OR4AkICS-ANALYSIS DATA SHEET

Job No.: OR001 Work Order No.: 101-4
Matrix: (s6il/water) Water
Sample Wt/vol: 1000 ml

Clien0: ESOak Ridge Lab Sample ID: 88092547-BN
Attn: Bill Hayden
Addressg. 710 S. Illinois Avenue Lab File ID:- S0325

Suite F-103 Date Received! 09-21-88
Oak Ridge, Tn. 37830 Date Extracted: 09-24-88

Date Analyzed:- 11-01-88
- Date Reported: 04-04-89

Pro~ect: Duluth.ANGB Dilution Factor: 1
% Moisture: dec:

not dec: N
GPC Clean up: (Y/N) N
Extraction:

# TICs Found: 2 (SepF/Cont/Conc)SepF

C GAS NUMBER COMPOUND NAME RT EST. CONC. Q
L

108-88-3 Toluene 4.39 5
3.27-18-4 Tetrachloroethene 5.10 28 B

I

I
I
I-



SEMIVOLATILE ORGANICS'ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

Job No.: ORQ01 Work Order No.: 1014
Matrix: (soil/water) Water
Sample Wt/vol: 1000 ml

Client: ES Oak Ridge Lab Sample ID: 88092548-AC
Attn: Bill Hayden
Address: 710 S. illinois Avenue Lab File ID: S0326

Suite F-103 Date Received: 09-21-88
Oak Ridge, Tn. 37830 Date Extracted: 09-24-88

Date Analyzed: 11-01-88
Date Reported: 04-04-89

Project: Duluth ANGB Dilution Factor: 1
% Moisture: dec:

not dec: N
GPC Clean up: (Y/N) N
Extraction:

# TICs Found: 2 (SepF/Cont/Conc)SepF

CAS NUMBER COMPOUND NAME RT EST. CONC. Q

- Unknown 4.84 5
127-18-4 Tetrachloroethene 5.09 14 B

89-DULU0977 1 656 TI-FRM01



SEMIVOLATILE ORGANICS ANALYSIS DATASHEETLi TENTATIVELY IDENTIFIED COMPOUNDS

Job No.: OR001 Work Order No.: 1014
Matrix: (soil/water) Water
Sample Wt/vol: 1000 ml

client: ES Oak Ridge Lab Sample ID: 88092548-BN
Attn: Bill Hayden
Address: 710 S. Illinois Avenue Lab File ID: S0327

Suite F-103 Date Received: 09-21-88
Oak Ridge, Tn. 37830 Date Extracted: 09-24-88IDate Analyzed: 11-01-88

Date Reported: 04-04-89
Project: Duluth ANGB Dilution Factor: 1

% Moisture: dec:
not dec: N

GPC Clean up: (Y/N) N
Extraction:

# TICs Found: 4 (SepF/Cont/Conc)SepF

CAS NUMBER COMPOUND NAME RT EST. CONC. Q

- Unknown 4.17 4
127-18-4 Tetrachloroethene 5.08 23 B

- Unknown 23.69 7
Unknown 28.99 9

Jt

89-DULU0978 657 TI-FRM01



SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS

I

JobNo.: OR001 Work Order 'No.: 1014
Matrix: (soil/water) Water
Sample Wt/vol: 1000 ml

Client: ES Oak Ridge Lab Sample ID: 88092549-Ac
Attn: Bill Hayden
Address: 710 S. Illinois Avenue Lab File ID: S0328

Suite F-103 Date Received: 09-21-88
Oak Ridge, Tn. 37830 Date Extracted: 09-24-88

Date Analyzed: 11-01-88
Date Reported: 04-04-89

Project: Duluth ANGB Dilution Factor: 1
% Moisture: dec:

not dec: N
GPC Clean up: (Y/N) N
Extraction:

TICs Found: 14 (SepF/Cont/Conc)SepF

CAS NUMBER COMPOUND NAME RT EST. CONC. Q

- Unknown 4.86 14
127-18-4 Tetrachloroethene 5.10 26 B

- Unknown 5.42 5
79-34-5 1,1,2,2-Tetrachloroethane 7.07 12

- Unknown 11.21 12
- Unknown 11.53 50
- Unknown 11.81 4
- Unknown 12.18 4
- Unknown 13.26 17
- Unknown 14.60 5
- Unknown 15.22 5
- Unknown 16.93 370
- 2,4,6-Trimethylbenzoic acid 17.54 14
- Unknown 27.16 4

89-DULU0979 1 658 TI-FRM01



SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

Job No.: OR001 Work Order No.: 1014
Matrix: (sOil/water) Water
Sample Wt/vol: 1000 ml

Client: ES Oak Ridge Lab Sample ID: 88092549-BN
Attn: Bill Hayden
Address: 710 S. Illinois Avenue Lab File ID: S0329

Suite F-103 Date Received: 09-21-88
Oak Ridge, Tn. 37830 Date Extracted: 09-24-88

Date Analyzed: 11-02-88
Date Reported: 04-04-89

Project: Duluth ANGB Dilution Factor: 1
%moisture: dec:

not dec: N
GPC Clean up: (Y/N) N
Extraction:

TICs Found: 2 (SepF/Cont/Conc)SepF

CAS NUMBER COMPOUND NAME RT EST. CONC. Q

108-88-3 Toluene 4.38 4t 127-18-4 Tetrachloroethene 5.09' 22 B

89-DULU0980 1 659 TI-FRM01



SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS LI

Job 'No.: OR001 Work Order No.: 1014
Matrix: (soil/water) Water
Sample Wt/vol; 1000 ml

Client: ES Oak Ridge Lab Sample ID; 88092350-AC
Attn: Bill Hayden
Address: 710 S. Illinois Avenue Lab File ID: S0330

Suite F-103 Date Received: 09-21-88
Oak Ridge, Tn. 37830 Date Extracted: 09-24-88

Date Analyzed: 11-02-88
Date Reported: 04-04-89

Project: Duluth ANGB Dilution Factor: 1
% Moisture: dec:

not dec: N
GPC Clean up: (Y/N) N

Extraction:
# TICs Found: 3 (SepF/Cont/Conc)SepF

CAS NUMBER COMPOUND NAME RT EST. CONC. Q

Unknown 4.37 5
'127-1:8-4 Tetrachloroethene 5.'08 30 B

Unknown 28.22 8

89-DULUO981 1 660 TI-FRM01

% • 0



;SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

Job No.: OR001 Work Order No.: 1014
Matrix: (soil/water) Water
Sample Wt/vol: 1000 ml

Client: ES Oak Ridge Lab Sample ID: 88092550-BN
Attn: Bill Hayden
Address: 710 S. Illinois Avenue Lab File ID: E6078

Suite F-103 Date Received: 09-21-88
Oak Ridge, Tn. 37830 Date Extracted: 09-24-88

Date Analyzed': 11-03-88
Date Reported: 04-04-89

Project: Duluth ANGB Dilution Factor: 1
% Moisture: dec:

not dec: N
GPC Clean up: (Y/N) N
Extraction:

TICs Found: 1 (SepF/Cont/Conc)SepF

CAS NUMBER COMPOUND NAME RT EST. CONC. Q

127-18-4 Tetrachloroethene 4.19 7 B

I,

89-DULU0982 1 TI-FRM01V661



SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET I
TENTATIVELY IDENTIFIED COMPOUNDS

Job No.: OR001 Work Order No.: 1014
Matrix: (soil/water) Water
Sample Wt/vol: 1000 ml

Client: ES Oak Ridge Lab Sample ID: 88092551-AC

Attn: Bill Hayden
Address: 710S. Illinois Avenue Lab File ID: E6052

Suite F-103 Date Received: 09-21-88
Oak Ridge, Tn. 37830 Date Extracted: 09-24-88

Date Analyzed: 11-01-88
Date Reported: 04-04-89

Project: ' Duluth ANGB Dilution Factor: 1
% Moisture: dec:

not dec: N
GPC Clean up: (Y/N) N
Extraction:

# TICs Found: 3 (SepF/Cont/Conc)SepF

CAS NUMBER COMPOUND NAME RT EST. CONC. Q

- Unknown 3.98 7
127-18-4 Tetrachloroethene 4.17 14 B

- Unknown 34.31 4

I

89-DULUO983 1 62TI-FRM01 i



SE14IVOLATILE ORdANICS lINALYISIS DATA SHEET
TENTATIVELY IDENTIFIED, COM'"OUNDS

Job No.: oRo01 Work Order No.: 10:4.
Matrix: (sOi)l/water) -Water,
Sample Wt/voi: 1000 ml

Client: ES-Oak-Ridge Lab Sample ID! 88092551-BN
Attn: Bill Hayden
Address: 710 S. Illinois Avenue Lab File ID: E6053

Suite F-103 Date Receivedi 09-21-88
Oak Ridge, Tn. 37830 Date Extracted: 09-24-88

Date Analyzed: 11-01-88
Date Reported: 04-04-89

Project: Duluth.ANGB Dilution Factor: 1
% Moisture: dec:

not dec: N
GPC Clean up: (Y/N) N
Extraction:

TICs Found: 3 (SepF/Cont/Conc)SepF

CAS NUMBER COMPOUND NAME RT EST. CONC. Q

Unknown 5.74 64
Unknown 9.82 9
Unknown 27.61 4

r

-

V
II

89-DULU0984 1 63TI-FRM01



SSEMIVOLATILE-ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

Job No.: OR001 Work Order No.: 1014
Matrix: (soil/water) Water
Sample Wt/vol: 1000 ml

Client: ES Oak Ridge Lab Sample ID: 88092551- BN
Attn: Bill-fHayden Re-analysis
Address; 710 S. Illinois Avenue Lab File ID: E6323

Suite F-103 Date Received: 09-21-88
Oak -Ridge, Tn. 37830 Date Extracted: 09-24-88

Date Analyzed: 11-23-88
Date Reported: 04-04-89

Project: Duluth ANGB Dilution .Factor: 1
% Moisture: dec:

not dec: N
GPC Clean up: (Y/N) N
Extractioh:

# TICs Found: 4 (SepF/Cont/Conc)SepF

--CAS NUMBER COMPOUND NAME RT EST. CONC. Q

127-18-4 Tetrachloroethene 4.07 22 B
- Unknown 5.64 66

Unknown 9.71 4
Unknown 27.41 4

89-DULU0985 1 664 TIF10



6CeAiS JUIIll RtD IIROSS ELlB.RtTIH01

.Ocafluoro!.riphenylphosphine. (Dr~ffP)

:C- e-Ho, !236 Cont~ract.or Eintering Sciden Contract No. 9993;1

'tinrient l1 1 -Date / ine W013 31 i

Lab I )Ohi13:SC Date Releast fluthorized By: , .

I nz ION B8Ufi it CEI Xi.ijU[ iHlnBURhOE

S1 30.0 - 60.OZ of masi 198 1 2. Z 0" .
68 1 less than 2.OX-of ness 69 0.00'0 u ( 0.0) i"
6 ns5 69 relative abundance 71.88

1 70 1 less then 2.OX ofness 69 0'00 or, (,0.60) &1
127 I 10.0 - 60.01 of ness 198 16.13 OK
i,7 1 less then 1.0, of'nss 198 0.00 OK

153 " base p eA, MR0Y relative abundance 1 00.00 OKI

19; 1 5.0 -9.0 of n6ss 198 143 OK

3.v  Ireater than 1 of Iss 198 1.57 ty
1 A present, but less thaq mss ii3 9.21 or

: greater than '0.0' of' nss 198 7 ,Ah 61
1ii3 1i,.0 -23.04 of nass ii4, 01111Or (18.24), A;z

M IIS F[-^1 H E IUNE OPPFLIES 10TTW 11 - Ualue. in parenthesis is 1' ness 69. ) j
FOLLeUII0 SRIFL[S, MR811S AND0 SMSOiAFOS. 12 - Value in parenthesis is X nas ii, .

___SRT1F'L[ I0_.. L . lO__ _. _ .LORTEOF_RHALYSIS._TIIlEOLtI iVSIS_

BON.^, OFTP 1 )01103 1 I038 __1I:i__ _
,____,___.____ .2' °"og~~s m cj. 7e- -CZP 113ZT ::. .'

SI . >

I i I I
I I i
_________I ____________ ________________

I I I I

I i I I

[ I
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~iI 50UZG DFTPP -c Scw, 31I Ab
,I pj Fi!t . . . . .. . . . - " . . -..J '

I 5Cr I~) 15~ 3. Q-?(S~C. ,: . . I ..I

CH

I ,j ,;.
I 9C'-, 7 , '°y "i2

~~ii 4
' 7

V I

Ll Li,
ui . .10 ,,02u i't 31 Re. n tine' U.i

nYz hna. n trz Int. a/z Int. n/z Int. r.!z Int.

".20 .11 911.00 2.669 h8 . 516 I9.00 ,, 257.00 .55i

'i-5-26 .. 55-5 99.90 .3N"149.95.. 2 19 200.60 .461 157.90 1.896
,5,3. CIO 2,.263 10.1.00 '.257 15.35 .606 201.570 .516 272.90 LIB7

',IU 'iA8 103.00 .671IS 15 . 199.I 20'.9 5 S 'O MAD Mi
52.00 2.6FF' 10i.00 1.019 156.05 M.70 203.95 2.A24 275.00 20.322
1.0 1.161l 105.00 1.096157.05 .503 201. 95 1.49-276.100 3.069

"" 1 . 0 1330 158.85 SS110S.95 19.626 276.95 1.805

S.MS 5.093 1 U. 00 2.063 159.95 .787 2066.95 2.656 277.05 .(4, 6
60.63 .89 110.00 3i.610 16170G 1.096 20.65 .619 28i.95 .361
62.05 .9i6 1II.00 IM9 W.95 .916.10.95 .735 292.55 .85

ROOS 2.373 1Q2.00 .903 167.00 3.662 211.4 .A36 295.95 M.233
65.6'. 1.173 113.16 .361 1MAO i1360 4216,95 1.9271 290.95 .51h60
67. 05 .li 4 ,l16,00 .95i10697).00 .297 21M 7 09 3015l .206
8.95 71.St' 117.00 7.80 170.80 .15; 220.95 5.635 302.45 .142

'73.05 .951i17.9 .516 172.00 .161 222.95 1.302 302.95 329
HAS I=U.00 .81 173.00 .A00 223.95) 1.36 3h.0 .M)

75.05 BAR8 123.30 M~18 173.90 .890 28.95 2.308 311.90 .503
M13I. 2,566 123.90 .735 175.00 1.857 225.95 .309 K'33,0 1.612
,,. M9.1 HS.60 .206 176.00 374 226.95 3.93' 326.80 .2.

78.05 3.27S IT, O0 16.125 176.90 M9l 228.95 i.057 332.90 .232
79.63 1. O 1 UN.A 3 .301 17.90 .387 20.9 .A00 33i.00 1.1o9
79.95% 2.779,00 1.107 178.90 2.566 233.9 .193 353. 5 .3
5.0 C 1 0^1.5 = .6911. 10.00 2.012 235.5 .193 36.0 1.157352.00 .. 101.00 1.6.. 23.95 . 11 .000 666
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lontinfig. Calibratit, Chec=

............ Calibration Dat.e: 114.a-

Contractor: line- 1 6

(ontrad' 1: laboratory I: IB. j

..i.iinu' for S17. 15 -rjxin zoiff for CU AS*5

nr-nH, F,, 4.1ifi IC SP1

i~-t oroso-6net inze, 0inii 1.36633 S.26

oi2-chioroh~l~o~ ?ier 1,O .4137.13ii6i 5,13
-ono - n 13.7 0 1.087 60

Fhenel-6 1.3547 M,5886 17.23
rinilne .7553 62683 a

2-Chnropenci1.3089 1.3768 U.
1,3-ichorobenie .51.1 1. .. 1.58
ii-0ochiorpcb pne 1 . .

lrcohol . 2 R;) 26 0 .
b,2$Oicnlorobexynzehe 1.V 79 .o510 1.52

3-6--iethylphemnol .hsa2? .. .95? 8.50
bi~2-hiro~:orcyi Cter 2.3572Z22.61717 1H.03
K-hiros-0i--frp~in L1INO1 1.38M4 22.3i

Nexachloroethape .7 06 .704i 1
ibiom-chloropropan. - - -
i -hrobenzen n .56683 .G405r 13.01

hitrobnx!ne- .41933 .53163 6.50
4-ihtrophenol .2260 .25221 I.16
1sophoi one 1811107 .9^7102 13.b,4
bis%(2-ChIoroehoxy~nethan! .S82i0 .608 7.8i
2,i-Dinetbylphenol .408012 .GROS 11.51
ocnroic Acid .247593'.36338 22'.9
'4IDhoh1101 .531B3 .51879 2.36
1 ,2,Iriichiorobenzene .31739 .33383 5.18
Haphth.aleEie .98196 .99743 1.58

4-horoanilimn .33116 .36630 11.21
veachlorobutadiene .18652 .1824t 2.17

4-Chloro-3-iethylphenoi .26631 .3193 19.42
.-Nithylnaphthalent .568 ,5993 9.12

F - Responst Factor hon daily standard file at 60.00 nglL

Er - verag! PR5ponse Factor fron Initial Calibration [orn Ul

IDiff - 1 &Nfferenct fron original average or curve,

CIC - Calibration Check Conpouids () SFCC - System Perfornanct Check Conpounds ('i i

Forn (IN Fa-e 1 of 3 6 663



Continuifig Calibralon Checd
SHbL-Coipcunds

(ase Fo: Calibration DJate: ...I..l03

L 4oniracicr: Tine H:29

Lonffaci no, Laboratory 1D: K69

] 1nsirreLwnl iO Initial Calibration [ate: 104362

niininui Rf for SMCC is raxinm'! Oiff for CC[ is

t pound RF itf 10iff CCC Sift

Heyaciorocyclopentadene .3329 .35175 5.67 *

,&t-fricr~trophenol R.7 .350: BAB3
2,o-irdchlerophenol .93) A6613 1G.07
2.. 1F - e 1.2619 1. 1166 12.18

I C1 a np ene 1.8~653 1.H. .w
2-fi . 5oa61hi5e .

0- re pnr nL 1.33133 1 O5U .,11
2, -uini trotojuee. .3166 .1031 20.61

O'l3- ! H i !I t .ONUZ .66O00 ,1

i, -0initrophen 1 .652 10
flcen~phthent 1.26 1,33 M3...

Iibenzouran ..0.20i i . B

A-0'u trotdguen3 .3 95 3,S6l 23,07

nluorene 1,09332 1.71 1.97
0Ilthviphtiaie 1.32351.25' i S..06
'-(hioropenii-phenyleher ,0211 ,1301 9 10.76

i-iironine.271,,, M3275 21.66
12,1,6-ir oophenoi .1421 .,200i 10.96
S,2'OiphenyIhvdrazine -

.fi Ph3 - -

I epta~hior -

]idrin
H-H]trosolplittiyla-iine M1983 ASIR5 1.01~

46Dntro-2-fethy Phenol .08606 - -

Pi~achoroberizeie .2a8768 .30321 MO0
Pentacvhcrophenol .11390 ,11906 4.53

P Pesponse factor from daily standard file at 60.00 ng!L

'F P erage Response Factor fron Initial Calibration Forn UI

Piff - A Difference from original average or curve.

CCC - (alibrajon Chec Conpounds () SPCC - System Perfornance Check Compounds (-0
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Cantinuing Calibratlon Check

H.SL Compounds

Lse i: ' Calibration Date: 11/0318i

......... .!o ------ isfain 'ii H:2 --ff-f ------

(onractor' 1 ine: 1 .{185 3.10

------------~nyi ------ - ---- ------------

otraCt No-, Laborator ID' K'61. 63

]n.pivlon! 11it Initial Calibratonuate . .316a

-- - -- - -- - ---':- -- -- - -- --n i - -

(iiin, fi ,.-F i5 Ilaxin,.A ,4 Diff for C(C is X

£ntFif, I" F- AM - C PU
------d ----- --- --- -----~ - - -- --- -- ---Endsdar SfIoJ -f -, -Of f.... t

ren .nnmPn 1. 0.0118 0. 69,o
Ptnhaene 1.{5617 1.ii0,1 8.79

Iernani.1n,. 1.017960 1.0192 1.820

8q-uivi:hilthalate 1.10 1.953306 13.90

K,3'-achlor [oezd~ .190 212 26flue aten! .17 975 36

[ndosu" faq I

1,1-1"lpi- "0 .

Benr 1.27U{ Ls1.01 -. 19

1 ph -I i 1.9V,0~i i2

But~olbenI:,3!erhtha:e 1.159 1.259 5.15

indlnor enzdint .12H 11

Dienhrybs hrene I.7866 .97552 71.62
Ocnzo(a)Ahthrantene 1.5900 1.2300 10.09

•A0 1.109 Ms

Benzo(g,h,i)PeriIent M?560 .ARM1 18.32

i - Pespows racor from dilly standard file at 60.00 nqit

Pr - Rvra Peonse factor from Initial Calibration orn W

4~f - 1 Pifferenc! from criginil average or curve

CU - Calibha'ivn Cbeck Conpound6 W' SCEC - Sy~ten Ferhirnance Check C'.pouqds

dorn Ui Paq 0'of 3 67
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SEMIVOLATILE INTERNAL STANDARD AREA SU-I1;2RY

Lab Name: MVI ecv13 -e- Contract: Or $

Lab Code: CaseNo.: SAS No.: ____ No. :

SSample No. (Standard): Date Analyzed:

Lab File ID (Standard): Time Analyzed:

Instz-anent ID:_____
IIS!(DCB)- I!-52(NPT), I IS3(ANT) [

I A_R ZA # RT I A_.EA # RT AREA- RT

STD

L I : I

NO.

02==U LR T3, 910' R /4I I 'Z, 80 119

0 I I 5L 
I I

2I a?.. / iY I/6

o- N it5 m _ _ _ 1 o7 ' !

LOEUI IP'

T•M"__ __ _ I_ __

" T IclIne-I internal

-. I I -------------------------------------

I-"- I I III

- /1'fb ' L/3~ I I ==

intrn"1 area

02! I? ~. I ~i~ i I I.k.
-- Lq'- Ar ! / I ' (~l 0& i~&
o-" _ _ _ _ _ I__ _ _ _ I_ _ __I __ _ _ _I _ _ _1_ _ _ _ _ _ _ _

C nusad I f I I I. I d a r a

_ _ _ _ I _ _ _ _ I _ _ _ I _ _ _ I _ _ _ _ I _ _

-_ ____ " "" _" _-"__"_ _F R =_"_,_-_,."_ _... __

n a 71

-' C___ I n._used ___flg inerna stndr ar _va__ ""-"__ _._..__ er

I _ _aI__ge_ _ _ _ _ _c-_ _ _

_ _ _ _ I _ _ _ _ I_ _ _ _ _ I _ _ I _ _ _ _



sEMIvo.ATILE IN'TERNAL STANDARD AREA SU:C.AP.Y

Lab Name:_______________________ e~ Cont :act ______

-Lab Code: _____ Case N4o.: __ SAS No: ____ ___

Sample Nc. (Standard):_____ Date Analyzed:____

Lab File ID (Standard): ________Time Analyzed:____

Instr-Unent ID:
is, ;1S(,PlN) T iS 5 f-C.Y) I IS4(PRY) I

A # RT I A-REA #1 RT AREA #1 R'r

12 HbUR

ST ' q91- -

IUPPER Ip~~ ~
ILIMIT. JL2i~. l'

0 - .- S C 2--2I I .-N 33

03 1 NC.) j/'u I D IP I. I q I IV'j
0 i = I- -I

05 ____________ _______

06'..&IJ3L 32.j/3V: ii
0-:v~7JIQ~3IIS9Lk~~'~i,9
0.3 _ _ _ _ _ I_ _ _ _ _ _ _ _I_ _ _ _ _ I__ _ _I_ _ _ _ _I_ _ _

091 __________I_________I______I_________ _____ ________ _____

15 _ _ _ _ _I_ _ _ _ _I_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _I_ _ _

161I _ _ _ _ I_ _ _ _ _ _ I_ _ _ _ I_ _

09 _ ____ I ____ _ _ ____ I ____ ___ _ __ ___

- -. -. -~ - _______ IT ________ ___

12!~~~~~~~~~~~~ __________ s-___ _ _ .__ _ I_ __ _ _a _ __ __ _ __ __ _

:.' IMI 50.

______ ~~~~ ~ val e wit a.-_ _____ _____ ___

15 _ __ __ __ __ _ __ I__ __ i_ __ __ _ _ __ _ __7_ __I __ _

16 _ __ _ - -I ____ I_____ _ __ __ _ _ _____ 672 ____
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TVOLATILE CONTINUING CALIBRATION CHECK cj,-z

LabNam'e: _________ Contract:_

Lab Code:______ Case No.:_____ SAS No.: ______SDG No.:____

Instrumqent ID.:.ZAfkb .paj2- Calibration Date( s):-Z 1 .~ .L..
ILLAB FILE ID: ,5%. 45-a Init. Calib. Date(s):q/rnq/s6 _________

COMPOUND - RRF RRF50 %D

Benzyl chl-oride.. .... u____i

bis (2-chioroethoxy
mtethane_____-

bis (Z-chloroisopropyl

ether___ __ ___

Bromobenzene f f.. Li
Bromodichioromethane___ s __

Brormoforn_________ i.________

Bromormethane________ _______

Carbon tetrachloride,___
T ~Chloroacetaldehyde.____ -

Chlorobenzene_______ 14 '' C

Chioroethane - ? 1p2 :-:
Chloroform_________
I-Chorohexane__ _____ __iC 7
2-Chioroethyl vinyl ether_ ____ ___

Chi ororqethane _____ _:o4

Chiororiethyl methyl etherj ___

Dibrom'ochloromethane 1___ ",3
Dibrom~orethane__ 3~iL.~.J1

I,2.Dichlorobenzene__ ___ .0 1~...
1,3_Dichlorobenzene___ -
1,4_Dichlorobenzene _ 1 ~ 2'1LL....
Dichlorodifluorethane 1 ;21
1,11..ichloroethane : .. 0.-. L2J.
1,2 ichloroethane ___ ~4
1,1 Dichloroethylene___I 1c' 315L,

trans_1,Zdichloroethylenel .& ~3 11 H
Dichlorarqethane to____ ~ IC
1,2_Dichloropropane I.Z
1 ,3...ichloropropylehe _ -* 1 15 2, 1' hJ I
1,1,22Teirachloroethane1-1 5 '4-1I 15
1,1,1,Z -Tetrachloroethane-l 5 :.. 1
Tetrachlor-aethylene____ 7 .3z..I,,
1,I11_richloroethane 13
1,1,Trichloroethane 1 :;-q~16~. _

Trichioroethylene 1 /0Ij.
Trichiorof luorriethane------L : .C
Trichloropropane______I ~ i j.FVinyl chloride ___ a2 9zZ.
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file: 8020CONT"
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VOLATILE CONTINUING CALIBRATION CHECK

LabName: Contract: _

Lab Code:. Case No.: , SAS No.: SOG No.:_ _

IiistrurentIO .10l.. Calibration Date(s):_______ _____

LAB FILE ID: '±5 Init. Calib. Date(s): _ __OP_

COMPOUND RRF RRF50 XD

Benzene - .-L 

Chlorobenzene_ _ i'' .3 '

t,'_ichlorobenzene_._ 7 3c. 9 7'
1,3_Dichlarobenzene___ __ iZ /." _
S,4_Oichorober.zene __,,

Ethyl Gazene__ _-___ q___
Toluene._,___,-/ < , -,A-,
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E600 3ANCROFTWAY
BERKELEY. CALIFORNIA 9471

ENGINEERING-SCIENCE, INC. '415) 548-7970

Job No.: OROO1

Work Order No.: 1020

Client: ES Oak Ridge
Attention: Bill Hayden

Address: 710 S. Illinois Avenue
Suite F-103
Oak Ridge, Tn. 37830

TIT Project: Duluth ANGB

Attached are the analytical reoorts for the water sample(s) received
Tby this laboratory on 9-22-88.

SamDle Preparation Data

Laboratory Client Date Date* Date Date*
Samle No. Sample ID Test collected extracted analyzed 2nd col.

88092573 DANGB-2-GW2A-GWI BA-I 9-21-88 10-13-88
88092573 DANGB-2-GW2A-GW1 CD-F 9-21-88 10-26-88
88092573 DANGB-2-GW2A-GWI CR-F 9-21-88 10-16-88
88092573 DANGB-2-GW2A-GWI PB-F 9-21-88 10-21-88

-88092573 DANGB-2-GW2A-GWI 418.1 9-21-88 10-04-88 10-08-88
88092573 DANGB-2-GW2A-GWI 8010 9-21-88 9-23-88f 88092573 DANGB-2-GW2A-GW1 8020 9-21-88 9-23-88
88092573 DANGB-2-GW2A-GWi 8270 9-21-88 9-27-88 11-05-88
88092574 DANGB-2-MW56-GW1 BA-I 9-21-88 10-13-88
88092574 DANGB-2-MW56-GWI1 CD-F 9-21-88 10-26-88
88092574 DANGB-2-MW56-GWI CR-F 9-21-88 10-16-88
88092574 DANGB-2-MW56-GW1 PB-F 9-21-88 10-21-88
88092574 DANGB-2-MW56-GW1 418.1 9-21-88 10-01-88 10-10-88
88092574 DANGB-2-MW56-GWI 8010 9-21-88 9-23-88
88092574 DANGB-2-MW56-GW1 8020 9-21-88 9-23-88
88092574 DANGB-2-MW56-GWI 8270 9-21-88 9-27-88 11-05-/11-30-88
88092575 DANGB-2-MW4-GWI BA-I 9-21-88 10-13-38
88092575 DANGB-2-MI14-GWI CD-F 9-21-88 10-26-88
88092575 DANGB-2-MW4-GWI1 CR-F 9-21-88 10-16-88
88092575 DANGB-2-MW4-GWI PB-F 9-21-88 10-21-88
88092575 DANGB-2-MW4-GW1 418.1 9-21-88 10-01-88 10-10-88
88092575 DANGB-2-MW4-GW 8010 9-21-88 9-23-88
88092575 DANGB-2-MW4-GWI 8020 9-21-88 9-23-88
88092575 DANGB-2-4W-GW1 8270 9-21-88 9-27-88 11-05-88

I
* If aDDlicable

89-DULUo423 1 CL-FR O1
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Job- N6.: ORO0

Work Order No.: 1020 A
Project: Duluth ANGB

Samole PreDaration Data

Laboratory Client Date Date* Date Date*
Sample No. Samole ID Test collected extracted analyzed 2nd col.

88092576 DANGB-2-GW2 C-GW1 BA-I 9-21-88 10-13-88

88092576 DANGB-2-GW2C-GWI CD-F 9-21-88 10-26-88
88092576 DANGB-2-GW2C-GWI CR-F 9-21-88 10-16-88
88092576 DANGB-2-GW2C-GWl PB-F 9-21-88 10-21-88
88092576 DANGB-2-GW2C-GW1 418.1 9-21-88 10-01-88 10-!o-88
88092576 DANGB-2-GW2C-GWI 8010 9-21-88 9-23-88
88092576 DANGB-2-GW2C-:GWI 8020' 9-21-88 9-23-88
88092576 DANGB-2-GW2C-GWI 8270 9-21-88 9-27-88 11-05-/11-30-88
88092577 DANGB-2-GW2D-OW1 BA-I 9-21-88 10-13-88
88092577 DANGB-2-GW2D-GWI CD-F 9-21-88 10-26-88
88092577 DANGB-2"GW2D-GW1 CR-F 9-21-88 10-16-88
88092577 DANGB-2-GW2D-GW1 PB-F 9-21-88 10-21-88

88092577 DANGB-2-GW2D-GWI 418.1 9-21-88 10-01-88 10-08-88
88092577 DANGB-2-GW2D-GW1 8010 9-21-88 9-23-88

88092577 DANGB-2-GW2D-GWI 8020 9-21-88 9-23-88
88092577 DANGB-2--GW2D-GW1 8270 9-21-88 9-27-88 11-05-88
88092578 DANGB-2-MW39-GWI BA-I 9-21-88 10-13-88
88092,578 DANGB- 2-MW39-GWi CD-F 9-21-88 10-26-88
88092578 DANGB-2-14W39-GWI CR-F 9-21-88 10-19-88
88092578 DANGB-2-HW39-GW1 PB-F 9-21-88 10-21-88
88092578 DANGB-2-MW39-GWI 418.1 9-21-88 10-01-88 10-10-88
88092578 DANGB-2-MW39-GW1 8010 9-21-88 9-23-88
88092578 DANGB- 2-IMW39-GW 1 8020 9-21-88 9-23-88
88092578 DANGB-2-MW39-GWI 8270 9-21-88 9-27-88 11-06-88
88092579 DANGB-BR10 BA-I 9-21-88 10-13-88
88092579 DANGB-BRIO CD-F 9-21-88 10-26-88
88092579 DANGB-BRIO CR-F 9-21-88 10-16-88
88092579 DANGB-BRIO PB-F 9-21--88 10-21-88
88092579 DANGB-BR1O 418.1 9-21-88 Not Given 10-10-88
88092579 DANGB-BRIO 8010 9-21-88 9-23-88 9-28-88
88092579 DANGB-BR10 8020 9-21-88 9-23-88
88092579 DANGB-BR10 8270 9-21-88 9-27-88 11-06-88
88092580 DANGB-FB13 8010 9-21-88 9-26-88
88092580 DANGB-FB13 8020 9-21-88 9-26-88
88092581 DANGB-FBI4 8010 9-21-88 9-28-88 9-30-88
88092581 DANGB-FB14 8020 9-21-88 9-28-88
88092582 DANGB-TBIO 8010 9-21-88 9-28-88 9-29-88
88092582 DANGB-TBIO 8020 9-21-88 9-28-88

* If aDDlicable

89-DULU0423 2 678 CL-FRMO 1



CASE NARRATIVE
QUALITY CONTROL RESULTS SUMMARY
SAMPLE NO(S).: 88092573-88092579

WORK ORDER NO.: 1020L

I

These water samples were received at the ES Berkeley Laboratory

on 9-22-88. They were received cold and intact.

679
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ENGINEERING-SCIENCE INC. PAGE 1
12/12/88

ANALYSIS REPORT

RK ORDER NUMBER: 1020
3 NUMBER : ZB0000000440 APPROVED-BY ______________

RK ORDER-DATE : 09/22/88 Lab Supervilsor

PORT DATA: CLIENT DATA:

*OAK RIDGE/DULUTH ANGB ES OAK RIDGE/DULUTH ANGB ( 134)

O S. ILLINOIS AVE. STE. S103 710 S. ILLINOIS AVE. STE. S103
K RIDGE, TN 37830 OAK-RIDGE, TN 37830

LL HAYDEN

OF REPORT COPIES: 1

NTRACT / PD # ORO01
)NTACT :BILL HAYDEN

(615)-481-3920

.SK: 2, UNITS: Mg/Lj

DANGI3-2-GW2A- DANGS-2-MW56- DANGB-2-MW4- DANGB-2-GW2C- DANGB-2-GW2D- DANGB-2-MW39-'
GW1 GW1 GWI GWI GWi GWi

ST COMPOUND 88092573 88092574 88092575 88092576 88092577 88092578

. . ...ID. . . .. . .DIG-- - -- -FLA- -- --E- -- - --A-- -NA- -- - -- -NA- -- - -- -NA---NA- ---A

AID DIG FURAE NA NA NA NA NA NA

RIUM <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
ZDHIUM <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
4ROMIUM <0.01 . <0.01 <0.01 <0.01 <0.01 <0.01
AD <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

-Not Detected
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ENGINEERING-SCIENCE INC. PAGE 2

12/12/88

ANALYSIS REPORT FOR WORK ORDER NUMBER 1020

FASK: 2, UNITS: mg/L

DANGB-BR1O

LEST COMPOUND 88092579

CD DIG FLAME NA

[CID DIG FURNACE NA

dARIUM <0.2

CADMIUM <0.005
-HROMIUM 

<0.01

tEAD <0.005

I

ND Not Detected
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Ij

ENGINEERING-SCIENCE INC. PAGE 3

12/12/88 j
ANALYSIS REPORT

)RK ORDER NUMBER: 1020

,B NUMBER : ZBO000000440 APPROVED BY

IRK ORDER DATE : 09/22/88 Lab Supervisor

!PORT DATA: CLIENT DATA:

OAK RIDGE/DULUTH ANGB ES OAK RIDGE/DULUTH ANGB ( 134)

.0 S. ILLINOIS AVE. STE. S103 710 S. ILLINOIS AVE. STE. S103

,K RIDGE, TN 37830 OAK RIDGE, TN 37830

"LL HAYDEN

OF REPORT COPIES: 1

)NTRACT / PO # : ORO01

3NTACT : BILL HAYDEN

(615)-481-3920

\SK: 3, UNITS: mg/L

DANGB-2-GW2A- DANGB-2-MW56- DANGB-2-MW4- DANGB-2-GW2C- DANGB-2-GW2D- DANGB-2-mW39-

GW1 GWI GW1 GW1 GW1 GW1

'ST COMPOUND 88092573 88092574 88092575 88092576 88092577 88092578

18.1 PETROLEUM HYDROCARBONS <1.5 <1.5 <1.5 <1.5 <1.5 <1.5

- Not Detected
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ENGINEERING-SCIE 'NCE INC. PAGE 4[ 12/12/88

ANALYSIS-REPORT FOR- WORK ORDERINUMBER 1020

[IASK: 3, UNITS: mg/I

DANGB-BR1O

LEaST COMPOUND 88092579

1-_l--- --- O---------R--------------- -------

ND 18. ET OL DROc AROed<.
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ENGINEERING-SCIENCE INC. PAGE 5
12/12/88

ANALYSIS REPORT

ORK ORDER NUMBER: 1020
OB NUMBER : ZBOOOOO00440 APPROVED BY ___-_ .
ORK ORDER DATE : 09/22/88 

Lab Supervisor

-PORT DATA: CLIENT DATA:
3 OAK RIDGE/DULUTH ANGB ES OAK RIDGE/DULUTH ANGB ( 134)10 S. ILLINOIS AVE. STE. S103 710 s. ILLINOIS AVE. STE. S103
AK RIDGE, TN 37830 OAK RIDGE, TN 37830
ILL HAYDEN

OF REPORT COPIES: 1

ONTRACT / PO # : ORO01
3NTACT : BILL HAYDEN

(615)-481-392o

ASK: 4, UNITS: ug/L, GROUP 8010

DANGB-2-GW2A- *DANGB-2-HW56- DANGB-2-MW4. DANGB-2-GW2C- DANGB-2-GW2D- DANGB-2-MW39-GW1 GWI GWI GWI GW1 GW1_ST COMPOUND 88092573 88092574 88092575 88092576 88092577 88092578
------ CHLORIDE-ND-ND--D-NDND--------------- --------------- --------------- --------------- --------------- ---------------
ENZYL CHLORIDE ND ND RD NO NO NDIS (2 -CHLOROETHOXY)NETNANE ND ND ND ND ND NDIS (2-CHLOROISOPROPYL)ETHER ND ND ND NO ND NDIOHOBENZENE ND ND RD ND ND ND3OMODICHLOROMETHANE ND ND ND ND ND NDIOMOFORM ND ND ND ND ND NDIOMOETHANE ND ND ND ND ND NDARBOR TETRACHLORIDE ND ND ND ND ND NDdLORACETALDEHYDE ND ND ND ND ND NDdLORAL ND ND ND ND ND NDiLOROBENZENE ND ND ND ND ND NDNLOROETHANE ND ND NO ND ND NDHLOROFORH ND ND ND ND ND ND"CHLOROHEXANE ND ND ND ND ND ND-CHLOROETHYL VINYL ETHER ND ND ND ND ND NDHLOROETHANE ND ND ND ND ND NDiLOROMETHYL METHYL ETHER ND ND ND ND ND NO4LOROTOLUENE NO ND ND ND ND NDIBROMOCHLOROMETHANE ND ND NO ND ND NDIBROMOMETHANE ND ND ND ND ND ND,2-DICHLOROBENZENE ND No ND ND NO ND,3 -DICHLOROBENZENE ND ND ND ND ND ND,4-DICHLOROBENZENE ND ND ND NO ND NDICHLORODIFLUOROMETHANE ND ND No ND ND ND,"DICHLOROETHANE ND ND ND ND ND ND,2-DICHLOROETHANE NO ND NO NO ND ND,1-DICHLOROETHYLENE ND ND ND ND ND NDANS-1 ,2-DICHLOROETHYLENE ND ND ND ND ND NDICHLOROMETHANE ND ND ND ND ND ND.2-DICHLOROPROPANE ND ND ND NO ND ND

* Not Detected
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ENGINEERING-SCIENCE INC. PAGE 6

12/12/88

[ANALYSIS REPORT FOR WORK ORDER NUMBER 1020

DANGB-2-GW2A- DANGS-2-MW56- DANGB-2-MW4- DANGB-2-GW2C- DANGB-2-GW2D- DANGB-2-MW39-

GW1 GW1 GWI GW1 GW1 GWI

ETCOMPOUND 88092573 88092574 88092575 88092576 88092577 88092578

[:3-DICHLOROPROPYLENE ND ND NO ND ND ND
1122TTAHOOTAE ND ND ND ND ND ND

ri,1,1,2-TETRACHLOROETRANE ND D ND ND ND
ETRACHLOROETHYLENE ND ND ND ND ND ND

i,1 1,1-TRICHLOROETHANE ND ND ND ND ND ND

1,1,2-TRICHLOROETHANE ND ND ND ND ND ND

FRICHLOROETHYLENE ND ND ND ND ND ND

RICHLOROFLUOROMETHANE ND ND ND ND ND ND
1RICHLOROPROPANE ND ND ND ND ND ND

VINYL CHLORIDE ND ND ND ND ND ND

RD - Not Detected
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ENGINEERING-SCIENCE INC. PAGE 7

12/12/88

ANALYSIS REPORT FOR WORK ORDER NUMBER 102

tSK: 4, UNITS: ug/L, GROUP 8010

DANGB-BR10 DANGB-F813 DANGB-F814 DANGB-TB10

t ST COMPOUND 88092579 88092580 88092581 88092582

NZLCHLORIDE ND ND ND ND

S (2-CHLOROETHOXY)METHANE ND ND ND ND I
S (2-CHLOROISOPROPYL)ETHER ND ND ND ND

:OMOBENZENE ND ND ND ND
ZOMODICHLOROMETHANE NDND ND ND
)OMOFORM ND ND ND 8.1 i
ZOMOETHANE ND ND ND ND
iRBON .TETRACHLORIDE ND NDN

.LORACETALDEHYDE ND ND ND ND

4LORAL ND ND -ND ND
iLOROBENZENE ND -ND ND .ND
iLOROETHANE ND ND ND ND
ILOROFORM 9.28 23*8 15B ND
-CHLOROHEXANE ND ND ND ND
-CHLOROETHYL VINYL ETHER ND ND ND ND
ILOROMETHANE ND ND ND ND
iLOROMETHYL METHYL ETHER ND ND ND ND
iLOR0TOLUENE ND ND ND ND
:BROMOCHIOROMETHANE ND ND ND 1 .3

:BROMOMETHANE ND ND ND ND
2-DICHLOROBENZENE ND ND ND ND
.3-DICHLOROBENZENE ND ND ND ND
.4-DICHLOROBENZENE ND ND ND ND
:CHLORODIFLUOROMETHANE ND ND ND ND
,1-DICHLOROETHANE ND ND ND ND
.2-DICHLOROETHANE ND ND ND ND
,1-DICHLOROETHYLENE ND ND ND ND
iANS-1,2-DICHLOROETHYLENE ND ND ND ND
:CHLOROMETHANE ND 0.40*8 0.808 1.3B
.2-DICHLOROPROPANE ND ND ND ND
.3-DICHLOROPRCODYLENE ND ND ND ND
1,2,2-YETRACHLOROETHANE ND ND ND ND
1,1,2-TETRACHLOROETHANE ND ND ND ND
:TRACHLOROETHYLENE ND 0.43*8 ND ND
1,1-TRICHLOROETHANE ND ND ND RD
,1,2-TRICHLOROETHANE ND ND ND ND
ZICHLOROETHYLENE ND ND ND ND
!ICHLOROFLUOROMETHANE ND ND ND ND
1ICHLOROPROPANE ND ND ND ND
'NYL CHLORIDE ND ND ND ND

*Not Detected
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ENGINEERING-SCIENCE INC. PAGE 8

T 12/12/88

ANALYSIS REPORT

ORK ORDER NUMBER: 1020

OB NUMBER : ZBO00000440 APPROVED BY

WORK ORDER DATE : 09/22/88 Lab Supervisor

L EPORT DATA: CLIENT DATA:

'S OAK RIDGE/DULUTH ANGB ES OAK RIDGE/DULUTH ANGB ( 134)

710 S. ILLINOIS AVE. STE. S103 710 S. ILLINOIS AVE. STE. S103

;AK RIDGE, TN 37830 OAK RIDGE, TN 37830

ILL HAYDEN

# OF REPORT COPIES: 1

ONTRACT / PO # : ORO01

CONTACT : BILL HAYDEN

(615)-481-3920

ASK: 4, UNITS: ug/L, GROUP 8020

DANGB-2-GW2A- DANGB-2-MW56- DANGB-2-Mw4- DANGB-2-GW2C- DANGB-2-GW2D- DANGB-2-MW39-

GW1 GW1 GW1 GW1 GW1 GW1

EST COMPOUND 88092573 88092574 88092575 88092576 88092577 88092578

-ENZENE ND ND ND ND ND ND

HLOROBENZENE ND ND ND ND ND ND

i,2-DICHLOROBENZENE ND ND ND ND ND ND

1,3-DICHLOROBENZENE ND ND ND ND ND ND

,4-DICHLOROBENZENE ND ND ND ND ND ND

THYL BENZENE ND ND ND ND ND ND

TOLUENE ND ND ND ND ND ND

XYLENES ND ND ND ND ND ND

ND - Not Detected
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ENGINEERING-SCIENCE INC. PAGE 9

12/12/88 ]
ANALYSIS REPORT FOR WORK ORDER-NUMBER 1020

,SK: 4, UNITS: ug/L, GROUP 8020

DANGB-BR1O DANGB-FB13 DANGB-FB14 DANGB-TBIO

ST COMPOUND 88092579 88092580 88092581 88092582
----------------------------- ND ------------- --------D------ --------------- ND ----------

:NZENE ND ND ND ND

CLOROBENZENE ND ND ND ND

2-DICHLOROBENZENE ND ND ND ND
3-DICHLOROBENZENE ND ND ND ND
4-DICHLOROBENZENE ND NO NO ND

"HYL BENZENE ND ND ND ND

)LUENE ND ND ND ND

'LENES ND ND ND ND

- Not Detected
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I ENGINEERING SCIENCE page I of 5
Priority Pollutant Analysis

TBase Neutrals - SW 8270
Matrix: Water

-)ate Received: September 22, 1988 Work Order: 1020
Date Reported: December 9, 1988 Job Number: OR001

OR: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden

Address: 710 S. Illinois Avenue Suite F-103
Oak Ridge, Tennessee 37830

Lab Number: 88092573 88092574
3ample No.: DANGB-2-GW2A-GW1 DANGB-2-MW56-GWI
)ate Sampled: 09-21-88 09-21-88
Time Sampled: 08:45 09:15
Date Extracted: 09-27-88 09-27-88
)ate Pnalyzed: 11-05-88 11-05-88/11-30-88
-----------------------------------------------------------------------------------
Compound Detection ANALYTICAL RESULTS

Limits
ug/L ug/L ug/L

------------------------------------- ----------------------------------------
-;.,3-Dichlorobenzene 10 ND ND
,4-Dichlorobenzene 10 ND ND

Hexachloroethane 10 ND ND
Bis(2-chloroethyl)ether 10 ND ND
,2-Dichlorobenzene 10 ND ND

4-Nitrosodimethylamine 10 ND ND
Bis(2-chloroisopropyl)ether 10 ND ND
4-Nitrosodi-n-propylamine 10 ND ND
iexachlorobutadiene 10 ND ND
1,2,4-Trichlorobenzene 10 ND ND
Nitrobenzene 10 ND ND
:sophorone 10 ND ND
Laphthalene 10 ND ND
Bis(2-chloroethoxy)methane 10 ND ND
t-Chloronaphthalene 10 ND ND
exachlorocyclopentadiene 10 ND ND

Acenaphthylene 10 ND ND
I cenaphthene 10 ND ND
)imethyl phthalate 10 ND ND
2,6-Dinitrotoluene 10 ND ND
Fluorene 10 ND ND
),4-Dinitrotoluene 10 ND ND
.)iethyl phthalate 10 144 ND
N-Nitrosodiphenylamine 10 ND ND
iexachlorobenzene 10 ND ND

3= Compound was detected in the blank.
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Priority Pollutant Anal-ysis page 2 of 5
Base Neutrals - SW 8270

Matrix: Water
(continued)

ate Received: September 22, 1988 Work Order: 1020
ate Reported: December 9, 1988 Job Number: OR00l

OR: ES4Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
adress: 710 S. Illinois Avenue Suite F-103

Oak Ridge, Tennessee 37830

ab Number: 88092573 88092574}
ample No.: DANGB-2-GW2A-GWI DANGB-2-MW56-GWI
ate Sampled: 09-21-88 09-21-88
ime Sampled: 08:45 09:15
ate Extracted: 09-27-88 09-27-88
ate Analyzed: 11-05-88 11-05-88/11-30-88

ompound- Detection ANALYTICAL RESULTS
Limits
ug/L. ug/L ug/L

---enanthrene-- - -- -- -- -- - -- --10- -- --ND-- - ---ND- -
hnhactene 10 ND ND

ibutyl phthalate 10 ND ND
luoranthene 10 ND ND
-Chlorophenyl phenyl ether 10 ND ND
yrene 10 ND ND
utyl Benzyl phthalate 10 ND ND
is(2-ethylhexyl) phthalate 10 ND 11 B
hrysene 10 ND ND
-Bromophenyl phenyl ether 10 ND ND
enzo(a)anthracene 10 ND ND
i-n-octylphthalate 10 ND ND
enzo(b)fluoranthene 10 ND ND
enzo(k)fluoranthene 10 ND ND
enzidine 60 ND ND
,3'-Dichlorobenzidine 20 ND ND
enzo(a)pyrene 10 ND ND
ndeno(1,2,3-cd)pyrene 10 ND ND
ibenzo(a,h)anthracene 10 ND ND
enzo(ghi)perylene 10 ND ND
enzyl Alcohol 20 ND ND

=Compound was detected in the blank.
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Priority Pollutant Analysis Page 3 of 5
U -Base Neutrals -. SW-82 70

Matrix: Water

(continued)

Date Received: September 22, 1988 Work Order: 1020

plate Reported: December 9, 1988 Job Number:OR0

For: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
Address:710 S. Illinois Avenue Suite F-103

I Oak Ridgre, Tennessee 37830

Lab Number: 88092573 88092574
[ample No.. DANGB-2-GW2A-GW1 DANGB-2-MW56-GWI
Jate Sampled: 09-21-88 09-21-88
Time Sampled: 08:45 09:15I')ate Extracted: 09-27-88 09-27-88
)ate Analyzed: 11-05-88 11-05-88/11-30-88

Cipound Detection Analytical Results
Limits

ug/L ug/L ug/L
------------------------------------------------------------------------------

f Icetophenone -*ND 
ND

Siniline -*ND ND
4-Aniinobiphenll- ND ND
4- Chloroaniline 20 ND ND
~-Chloronaphthalene -*ND ND
Dibenzofuran 10 ND ND
p-Dimethylaminoazobenzene -*ND ND
',i2-Dimethylbenz(a)ant-hracene -*ND ND
a -,a-Dimethylpheriethylamine - ND ND
Diphenylamine -*ND ND
1, 2-Diphenylhydrazine -*ND ND
I-thyl methanesulfonate -*ND ND
3-Methylcholanthrene -*ND ND
M-ethyl methanesulfonate -*ND NDI -Methylnaphthalene 10 ND ND
.L-Naphthylamine -*ND ND
2-Naphthylamine -*ND ND
! -Nitroaniline 50 ND ND
13-Nitroaniline 50 ND ND
4-Nitroaniline 50 ND ND
N- Nitroso-di-n-butylamine - ND ND
J-Nitrosopiperidine -*ND ND
Pentachlorobenzene -*ND ND
Pentachloronitrobenzene -*ND ND
)henacetin -*ND ND
2- Picoline -*ND ND
Pronam ide -*ND ND

I ,2,4,5-Tetrachlorobenzene -*ND ND

V EPA has not yet determined detection limits for these compounds.
B =Compound was detected in the blank.
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Priority Pollutant Analysis page 4 of 5 L

Pesticides and PCBs - SW 8270
Matrix: Water

ate Received: September 22, 1988 Work Order: 1020

ate Reported: December 9, 1988 Job Number: OR001 i
)R: ES:Oak Ridge/Duluth ANGB ATTN:Mr. Bill Hayden
3dress: 710 S. Illinois Avenue Suite F-103

Oak Ridge, Tennessee 37830

ab Number: 88092573 88092574
ample No.: DANGB"2-GW2A-GWI DANGB-2-MW56-GW1
ate Sampled: 09-21-88 09-21-88
ime Sampled: 08:45 09:15
ate Extracted: 09-27-88 09-27-88
ate Analyzed:n 11-05-88 11-05-88/11-30-88

-----------------------------------------------------------------------------
ompound Detection ANALYTICAL RESULTS

Limits
ug/L ug/L ug/L

------------ ------------------------------ ----------------------------------

lpha-BHC -- * ND ND

amma-BHC * ND ND

eta-BHC 20 ND ND

eptachlor 10 ND ND
elta-BHC 15 ND ND

idrin 10 ND ND
eptachlor epoxide 10 ND ND

ndosulfan I -- * ND ND

ieldrin 15 ND ND

,4'-DDE 30 ND ND

ndrin ND ND

ndosulfan iI ND ND

,4'-DDD 15 ND ND
,4'-DDT 25 ND ND
ndosulfan Sulfate 30 ND ND

ndrin aldehyde -- * ND ND

ndrin Ketone -- , ND ND

alordane 60 ND ND
athoxychlor -- , ND ND

oxaphene 60 ND ND
roclor-1016 60 ND ND
roclor-1221 60 ND ND
roclor-1232 60 ND ND
roclor-1242 60 ND ND
roclor-1248 60 ND ND
roclor-1254 60 ND ND
roclor-1260 60 ND ND

EPA has not yet determined detection limits for these compounds.

= Compound was detected in the blank.
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jPriority Pollutant Analysis page 5 of 5
Acid Extractaibles. - SW 8270

T Matrix: Water

4
Dae Received: September 22, 1988 Work Order: 1020
).ate Raeported: December 9, 1988 Job Number: ORO0l

FOR: ES:Oak Ridge/Duluth ANGE ATTN: Mr. Bill Hayden

i'ddress:710 S. Illinois Avenue Suite F-103
Oak Ridge, Tennessee 37830

.ab Number: 88092573 88092571
Lample No.: DANGB-2-GW2A-GW1 DANGB-2-MW56-GWI
Date Sampled: 09-21-88 09-21-88
7ime Sampled: 08:45 09:15
)ate Extracted: 09-27-88 09-27-88
Date Analyzed: 11-05-88 11-05-88/11-30-88

,ompound Detection ANALYTICAL RESULTS'
Limits
ug/L . ug/L ug/L

-Chlorophenol 1.0 ND ND
2-Ni trophenol 10 ND ND
prhenol 10 ND ND
!,4-Dimethylphenol 10 ND ND
2,4-Dichlorophenol 10 ND. ND
2,4,6-Trichlorophenol 10 IND ND
I-Chloro-3-methylphenol 20 ND ND
2,4-Diftitrophenol s0 ND ND
2,6-Dichlorophenol -*ND ND
!-Methyl-4,6-Dinitrophenol 50 ND ND
'entachlorophenol 50 ND ND
4-Nitrophenol 50 ND ND
9enzoic Acid 50 ND ND
-Methylphenol 10 ND ND

3- & 4-Methylphenol 10 ND ND
2,3,4,6-TetrachloropheLol 1 ND ND
,4,5-Trichlorophenol 10 ND ND

------- ------ /Z--- -----
Analys tj Laboratory Supervisor

EPA has not yet determined detection limits for these compounds.

3=Compound was detected in the blank.

OOTE: Samples are discarded 30 days after results are reported unless
other arrangements are made. Hazardous samples will be returned
to client or disposed of at client expense.
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ENGINEERING SCIENCE page 1 of 5
Priority Pollutant Analysis

Base Neutrals - SW 8270
Matrix: Water

ate Received: September 22, 1988 Work Order: 1020
a~te Reported: December 9, 1988 Job Number: ORO0l

DR: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Haydeni
ddress: 710 S. Illinois Avenue Suite F-103

Oak Ridge, Tennessee 37830

ab Number: 88092575 88092576
ample No.: DANGB-2-MW1-GW1 DANGB-2-GW2C-GW1
ate Sampled: 09-21-88 09-21-88
ime Sampled: 11:30 10:30
ate Extract~d: 09-27-88 09-27-88
ate Analyzed: 11-05-88/11-30-88 11-05-88

ompound Detection ANALYTICAL RESULTS
Limits
ug/L ug/L ug/L

-Dichlorobenzene 10 ND ND--------------------------
,4-Dichlorobenzene 10 ND ND

exachloroethane 10 ND ND
is(2-chloroethyl)ether 10 ND ND
,2-Dichlorobenzene 10 ND ND
-Nitrosodimethylamine 10 ND ND
is(2-chloroisopropyl)ether 10 ND ND
-Nitrosodi-n-propylamine 10 ND ND
exachlorobutadiene 10 ND ND
,2,4-Trichlorobenzene 10 ND ND
aitrobenzene 10 ND ND
sophorone 10 ND ND
aphthalene 10 ND ND
is(2-chloroethoxy)methane 10 ND ND
-Chloronaphthalene 10 ND ND
exachlorocyclopentadiene 10 ND ND
cenaphthylene 10 ND ND
cenaphthene 10 ND ND
imethyl phthalate 10 ND ND
,6-Dinitrotoluene 10 ND ND
luorene 10 ND ND
,4-Dinitrotoluene 10 ND ND
iethyl phthalate 10 ND ND
-Nitrosodiphenylamine 10 ND ND
exachlorobenzene 10 ND ND

=Compound was detected in the blank.
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iiPriority Pollutant Analysis page 2 of 5
Base Neutrals " SW 8270

Matrix: WaterII? (continued)

Late Received: September 22, 1988 Work Order: 1020

{ate Reported: December 9, 1988 Job Number: ORO0l

I OR: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
Iiddress: 710 S. Illinois Avenue Suite F-103

Oak Ridge, Tennessee 37830

[ ab Number: 88092575 88092576
Lample No.: DANGB-2-MW4-GW1 DANGB-2-GW2C-GW1
Date Sampled: 09-21-88 09-21-88[ ime Sampled: 11:30 10:30
ate Extracted: 09-27-88 09-27-88

bate Analyzed: 11-05-88/11-30-88 11-05-88

ompound Detection ANALYTICAL RESULTS

Limits
ug/L ug/L ug/L

i henanthrene 10 ND ND
Anthracene 10 ND ND
i7ibutyl phthalate 10 ND ND
!luoranthene 10 ND ND
4-Chlorophenyl phenyl ether 10 ND ND
Pyrene 10 ND ND
ilutyl Benzyl phthalate 10 ND ND
jis(2-ethylhexyl) phthalate 10 ND ND
Chrysene 10 ND ND
-Bromophenyl phenyl ether 10 ND ND
'enzo(a)anthracene 10 ND ND
Di-n-octylphthalate 10 ND ND
Benzo(b)fluoranthene 10 ND ND
5enzo(k)fluoranthene 10 ND ND
6enzidine 60 ND ND
3,3'-Dichlorobenzidine 20 ND ND
'enzo(a)pyrene 1NDND
:.ndeno(1,2,3-cd)pyrene 10 ND ND
Dibenzo(a,h)anthracene 10 ND ND
lenzo(ghi)perylene 10 ND ND
3enzyl Alcohol 20 ND ND

=Compound was detected in the blank.
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Priority Pollutant Analysis Page 3 of 5i
Base Neutrals - SW 8270

Matrix: Water

(continued)

ate Received: September 22~, 1988 Work Qrder: 1020
ate Reported: December 91, 1988 Job Number: OR001

o: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
cdress:710 8. Illinois Avenue Suite F-103

Oak Ridge, Tennessee 37830

ab Number: 88092575 88092576

ample No.: DANGB-2-MWI-GW1 DANGB-2-GW2C-GW1
ate Sampled: 09-21-88 09-21-88
ime Sampled: 1 1:30 10:30
ate Extracted: 09-27-88 09-27-88
ate Analyzed: 11-05-88/11-30-88 11-05-88

ompound Detection Analytical Results
Limits
ug/L ug/L ug/L

cetophenone -*ND ND
n iline -*ND ND
-Aminobiphenyl -*ND ND
-Chloroaniline 20 ND ND
-Chloronaphthalene -*ND ND
ibenzofuran 10 ND ND
-Dimethylaminoazobenzene -*ND ND
,12-Dimethylbenz(.a)anthracene -*ND ND
-,a-Dimethylphenethylamine -*ND ND
iphenylamine -*ND ND
,2-Diphenylhydrazine -*ND ND
thyl methanesulfonate -*ND ND
-Methylcholanthrene -*ND ND
ethyl methanesulfonate -*ND ND
-Methylnaphthalene 10 ND ND
-Naphthylamine -*ND ND
-Naphthylamine -*ND ND
-Nitroaniline 50 ND ND
-Nitroaniline 50 ND ND
-Nitroaniline 50 ND ND
-Nitroso-di-n-butylamine -*ND ND
-Nitrosopiperidine -*ND ND
entachlorobenzene -*ND ND
entachloronitrobenzene -*ND ND
henacetin -*ND ND
-Picoline -*ND ND
ronamide -*ND ND
,2,4,S-Tetrachlorobenzene -*ND ND

EPA has not yet determined detection limits for these compounds.

-Compound was detected in the blank.

696



Priority Pollutant Analysis page 4 of 5
Pesticides and PCBs - SW 8270

Matrix: Water

Date Received: September 22, 1988 Work Order: 1020
)ate Reported: December 9, 1988 Job Number: OR001

FOR: ES:Oak Ridge/Duluth ANGB ATTN:Mr. Bill Hayden

.ddress: 710 S. Illinois Avehue Suite F-103
Oak Ridge, Tennessee 37830

Lab Number: 88092575 88092576
[ample No.: DANGB-2-MW4-GWI DANGB-2-GW2C-GWI
Late Sampled: 09-21-88 09-21-88
Time Sampled: 11:30 10:30
)ate Extracted: 09-27-88 09-27-88
)ate Analyzed: 11-05-88/11-30-88 11-05-88

Compound Detection ANALYTICAL RESULTS
Limits
ug/L ug/L ug/L

lpha-BHC ND ND
3amma-BHC * ND ND
Beta-BHC 20 ND ND
Heptachlor 10 ND ND
)elta-BHC 15 ND ND
Aldrin 10 ND ND
Heptachlor epoxide 10 ND ND
.ndosulfan I -, ND ND
)ieldrin 15 ND ND
4,4'-DDE 30 ND ND
7ndrin -- * ND ND
.'ndosulfan II -- * ND ND
4,4'-DDD 15 ND ND

14,4'-DDT 25 ND ND
Lndosulfan Sulfate 30 ND ND
2ndrin aldehyde -- , ND ND
Endrin Ketone -- * ND ND
Shlordane 60 ND ND
lethoxychlor ND ND
Toxapbene 60 ND ND
kroclor-1016 60 ND ND
1roclor-1221 60 ND ND
Aroclor-1232 60 ND ND
Aroclor-1242 60 ND ND
Aroclor-1248 60 ND ND
Aroclor-1254 60 ND ND
Aroclor-1260 60 ND ND

* EPA has not yet determined detection limits for these compounds.

=Compound was detected in the blank.
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pag 5 of

Priority Pollutant Analysis page 5 of 5 1
Acid Extractables -- SW 8270

Matrix: Water

ite Received: September 22, 1988 Work Order: 1020
ate Reported: December 9, 1988 Job Number: OR001

)R: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
jdress:710 S. Illinois Avenue Suite F-103

Oak Ridge, Tennessee 37830

ab Number: 88092575 88092576
ample No.: DANGB-2-MW4-GWI DANGB-2-GW2C-GWI
ate Sampled: 09-21-88 09-21-88
ime Sampled: 11:30 10:30
ate Extracted: 09-27-88 09-27-88
ate Analyzed: 11-05-88/11-30-88 11-05-88

ompound Detection ANALYTICAL RESULTS
Limits
ug/L ug/L ug/L

-Chlorophenol 10 ND ND
-Nitrophenol 10 ND ND
nenol 10 ND ND
,4-Dimethylphenol 10 ND ND
,4-Dichlorophenol 10 ND ND
,4,6-Trichlorophenol 10 ND ND
-Chloro-3-methylphenol 20 ND ND
,4-Dinitrophenol" 50 ND ND
,6-Dichlorophenol ND ND
-Methyl-4,6-Dinitrophenol 50 ND ND
entachlorophenol 50 ND ND
-Nitrophenol 50 ND ND
enzoic Acid 50 ND ND
-Methylphenol 10 ND ND
- & 4-Methylphenol 10 ND ND
,3,4,6-Tetrachlorophenol -- , ND ND

,4,5-Trichlorophenol 10 ND ND

Anal Laboratory Supervisor

EPA has not yet determined detection limits for these compounds.

Compound was detected in the blank.

DTE: Samples are discarded 30 days after results are reported unless
other arrangements are made. Hazardous samples will be returned
to client or disposed of at client expense.
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ENGINEERING SCIENCE page 1 of 5
Priority Pollutant Analysis[ Base Neutrals - SW 8270

Matrix: Water

Late Received: September 22, 1988 Work Order: 1020
Date Reported: December 9, 1988 Job Number: OR001

LOR: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
Address: 710 S. Illinois Avenue Suite F-103

Oak Ridge, Tennessee 37830

Lab Number: 88092577 88092578
73ample No.: DANGB-2-GW2D-GW1 DANGB-2-MW39-GWI
)ate Sampled: 09-21-88 09-21-88
Time Sampled: 14:15 15:45
Date Extracted:* 09-27-88 09-27-88
I)ate Analyzed: 11-05-88 11-06-88

Compound Detection ANALYTICAL RESULTS
Limits
ug/L ug/L ug/L

',3-Dichlorobenzene 10 ND ND
.,4-Dichlorobenzene 10 ND ND

Hexachloroethane 10 ND ND
Bis(2-chloroethyl)ether 10 ND ND
.,2-Dichlorobenzene 10 ND ND
J-Nitrosodimethylamine 10 ND ND
Bis(2-chloroisopropyl)ether 10 ND ND
4-Nitrosodi-n-propylamine 10 ND ND
exachlorobutadiene 10 ND ND
1,2,4-Trichlorobenzene 10 ND ND
Nitrobenzene 10 ND ND
sophorone 10 ND ND

Japhthalene 10 ND ND
Bis(2-chloroethoxy)methane 10 ND ND
l -Chloronaphthalene 10 ND ND
iexachlorocyclopentadiene 10 ND ND
Acenaphthylene 10 ND ND
%cenaphthene 10 ND ND
)imethyl phthalate 10 ND ND
2,6-Dinitrotoluene 10 ND ND
Fluorene 10 ND ND
1,4-Dinitrotoluene 10 ND ND
.)iethyl phthalate 10 ND 20
N-Nitrosodiphenylamine 10 ND ND
'1exachlorobenzene 10 ND ND

3 Compound was detected in the blank.
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Priority Pollutant Analysis page 2of 5
Base Neutrals - SW 8270

Matrix: Water

(continued)

ate Received: September 22,, 1988 Work Order: 1020
ate Reported: December 9, 1988 Job Number: ORO0l

DR: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
3dress: 710 S. Illinois Avenue Suite F-103

Oak Ridge, Tennessee 37830

ab Number: 88092577 88092578
ample No.: DANGB-2--GW2D-GW1 DANGB-2-MW39-GWI
ate Sampled: 09-21-88 09-21-88
ime Sampled: 141:15 15:45
ate Extracted: 09-27-88 09-27-88
ate Analyzed: 11-05-88 11-06-88

cmpound Detection 'ANALYTICAL RESULTS
Limits
ug/L ug/L ug/L

---enanthrene-- - -- -- -- -- - -- --10- -- --ND-- - -- ND- -
aenthrene 10 ND ND
nbtyl phhalat 10 ND ND
iburanthhaae 10 ND ND
-Chorophyhen enlete 10 ND ND
yCreneylpenlete 10 ND ND
yl enzy ptalt 10 ND ND
is(2-ehlhxyl phthalate 10 ND 100D
irs2ehleyptaae 10 ND ND0
romoenylpey te 10 ND ND
-Bnzophanhracenylete 10 ND ND
inoctlpthalate 10 ND ND
e-nocbtfluorhate 10 ND ND
enzo(b)fluoranthene 10 ND ND
enzidine ornten 60 ND ND
,3-iooenzidine 20 ND ND
enzoDichpyrenze 10 ND ND
eno(1,2,-cdryre 10 ND ND
abeno(1,hanthprene 10 ND ND
lbnzo(h)ynaen 10 ND ND

enzyl Alcohol 20 ND ND

-Compound was detected in the blank.
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Priority Pollutant An~alysis Page 3 of 5
Base Neutrals - SW 8270

Matrix: Water
(continued)

Date Received: September 22, 1988 Work Order: 1020
fate Reported: December 9, 1988 Job Number: ORO0l

F'or: ES:Oak Ridge/Duluth ,ANGB ATTN: Mr. Bill Hayden

1-ddress:710 S. Illinois Avenue Suite F-103

L? Oak Ridge, Tennessee 37830

Lab Number: 88092577 88092578
3ample No.: DANGB-2GW2D-GW1 DANGB-2-MW39-GW1
-nate Sampled: 09-21-88 09-21-88
Time Sampled: 14:15 15:i5
l ate Extracted: 09-27-88 09-27-88

----------------------------------------------------------------------------

CopudDetection Analytical Results
Limits
ug/L ug/L ug/L

-----------------------------------------------------------------------------

cetophenone -*ND 
ND

Iniline -*ND ND
4-Aminobiphenyl -*ND ND
1~-Chloroaniline 20 ND ND
-Chloronaphthalene -*ND ND

Dibenzofuran 10 ND ND
,D-Dimethylaminoazobenzene -*ND ND
7,12-Dimethylbenz(a)anthracene -*ND ND
Ia-,a-Dimethylphenethylamine -*ND ND
Diphenylamine -*ND ND
1,2-Diphenylhydrazine -*ND ND

Wthyl methanesulfonate -*ND ND
3-Methylcholanthrene -*ND ND
Methyl methanesulfonate -*ND ND
1-Methylnaphthalene 10 ND ND
i-Naphthylamine -*ND ND
2-Naphthylamine -*ND ND
!-Nitroaniline 50 ND ND

I 3-Nitroaniline 50 ND ND
4-Nitroaniline 50 ND ND
9'-Nitroso-di-n-butylamine -*ND ND

14-Nitrosopiperidine -*ND ND
Pentachlorobenzene -*ND ND
Pentachloronitrobenzene -*ND ND
I 'enacetin -*ND ND
2-Picoline -*ND ND
Pronamide -*ND ND
1, 2,4, 5-Tetrachlorobenzene -*ND ND

SEPA has not yet determined detection limits for these compounds.

B =Compound was detected in the blank.
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Priority Pollutant Analysis page 4 of 5
Pesticides and PCBs - SW 8270

Matrix: Water

ate Received: September 22, 1988 Work Order: 1020
ate Reported: December 9, 1988 Job Number: OROO j
)R: ES:Oak Ridge/Duluth ANGB ATTN:Mr. Bill Hayden
1dress: 710 S. Illinois Avenue Suite F-103

Oak Ridge, Tennessee 37830

ab Number: 88092577 88092578
zmple No.: DANGB-2-GW2D-GWI DANGB-2-MW39-GWI
ate Sampled: 09-21-88 09-21-88
ime Sampled: 14:15 15:45
ate Extracted: 09-27-88 09-27-88
ate Analyzed: 11-05-88 11-06-88

)mpound Detection ANALYTICAL RESULTS
Limits
ug/L ug/L ug/L

ipha-BHC ND ND
amma-BHC , ND ND
eta-BHC 20 ND ND
aptachlor 10 ND ND
elta-BHC 15 ND ND
1drin 10 ND ND
eptachlor epoxide 10 ND ND
dosulfan I -- ND ND
ieldrin 15 ND ND
,4'-DDE 30 ND ND
ndrin -- , ND ND
ndosulfan II -- * ND ND
,'-DDD 15 ND ND
,4'-DDT 25 ND ND

ndosulfan Sulfate 30 ND ND
adrin aldehyde -- * ND ND
ndrin Ketone -- , ND ND
alordane 60 ND ND
athoxychlor -- , ND ND
Dxaphene 60 ND ND
roclor-1016 60 ND ND
rocior-1221 60 ND ND
roclor-1232 60 ND ND
roclor-1242 60 ND ND
roclor-1248 60 ND ND
roclor-1254 60 ND ND
roclor-1260 60 ND ND

EPA has not yet determined detection limits for these compounds.

- Compound was detected in the blank.
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Priority Pollutant Analysis page 5 of 5
Acid Extractables -- SW 82-70-

Matrix. Water

Date Received: September 22, 1988 Work Order: 1020
[ate Reported: December 9, 1988 Job Number: OR00l

FO: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
1Address:710 S. Illinois Avenue Suite F-103

Oak Ridge, Tennessee 37830

obNumber: .88092577 88092578
Sample No.: DANGB-2-GW2D-GW. DANGB-2-MW39-GWI
Date Sampled: 09-21-88 09-21-88
Time Sampled: 14:15 15:45
)ate Extracted: 09-27-88 09-27-88
Date Analyzed: 11-05-88 11-06-88

I ompound Detection ANALYTICAL RESULTS
Limits
ug/L ug/L ug/L

I27 -oro-nA --------------- - - ------ I-----------------ND--------------

2-Chlrophenol 10 ND ND
2-ntophno 10 ND ND
ihenol yphno 10 ND ND
2,4-Dic~hlphenol 10 ND ND

l,i,6-Trichlorophenol 10 ND ND

P-Chloro-3-methylphenol 20 ND ND
2,4-Dinitrophenol 50 ND ND
2,6-Dichiorophenol -*ND ND

I -Methyl-4,6-Dinitrophenol 50 ND ND
P entachlorophenol 50 ND ND
4-Nitrophenol 50 ND ND
9enzoic Acid 50 ND ND
i-Methylphenol 10 ND ND
3- & 4-Methylphenol 10 ND ND
2,3,4,6-Tetrachlorophenol -*ND ND
Z4, 5-Trichiorophenol 10 ND ND

Analyst Laboratory Supervisor

SEPA has not yet determined detection limits for these compounds.

5 Compound was detected in the blank.

NOTE: Samples are discarded 30 days after results are reported unless
other arrangements are made. Hazardous samples will be returned
to client or disposed of at client expense.
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ENGINEERING SCIENCE page 1 of 5
Priority Pollutant Analysis

Base Neutrals - SW 8270
Matrix: Water

ate Received: September 22, 1988 Work Order: 1020
ate Reported-: December 9, 1988 Job Number: OR001

DR: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
ddress: 710 S. Illinois Avenue Suite F-103

Oak Ridge, Tennessee 37830

ab Number: 88092579
ample No.: DANGB-BRI0
ate Sampled: 09-21-88
ime Sampled: 07:30
ate Extracted: 09-27-88
ate Analyzed: 11-06-88

ompound Detection ANALYTICAL RESULTS
Limits
ug/L ug/L

,3-Dichlorobenzene 10 ND" -

,3-Dichlorobenzene 10 ND

exachloroethane 10 ND
is(2-chloroethyl)ether 10 ND
,2-Dichlorobenzene 10 ND
-Nitrosodimethylamine 10 ND
is(2-chloroisopropyl)ether 10 ND
-Nitrosodi-n-propylamine 10 ND
exachlorobutadiene 10 ND
,2,4-Trichlorobenzene 10 ND
irobenzene 10 ND
sophorone 10 ND
aphthalene 10 ND
is(2-chloroethoxy)methane 10 ND
-Chloronaphthalene 10 ND
exachlorocyclopentadiene 10 ND
cenaphthylene 10 ND
cenaphthene 10 ND
imethyl phthalate 10 ND
,6-Dinitrotoluene 10 ND
luorene 10 ND
,4-Dinitrotoluene 10 ND
iethyl phthalate 10 ND
-Nitrosodiphenylamine 10 ND
exachlorobenzene 10 ND

Compound was detected in the blank.
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Priority Pollutant Analysis page 2 of 5
Base Neutrals - SW 8270

Matrix: WaterI(continued)

ate Received: September 22, 1988 Work Order: 102u

)ate Reported: December 9, 1988 Job Number: OR001

.OR: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
Nddress: 710 S. Illinois Avenue Suite F-103

Oak Ridge, Tennessee 37830

Lab Number: 88092579
ample No.: DANGB-BRI 0

Date Sampled: 09-21-88
rime Sampled: 07:30
)ate Extracted: 09-27-88
Date Analyzed: 11-06-88

ompound Detection ANALYTICAL RESULTS
Limits
ug/L ug/L

I ?henanthrene 10 ND
Anthracene 10 NDI ibutyl phthalate 10 ND
'luoranthene 10 ND
A-Chlorophenyl phenyl ether 10 ND
,,Pyrene 10 ND
3utyl Benzyl phthalate 10 ND
3is(2-ethylhexyl) phthalate i0 ND
Chrysene 10 ND
4-Bromophenyl phenyi ether i0 ND

I3enzo(a)anthracene 10 ND
Di-n-octylphthalate 10 NDIenzo(b)fluoranthene 10 ND
3enzo(k)fluoranthene 10 ND
Benzidine 60 ND
3,3'-Dichlorobenzidine 20 ND
3enzo(a)pyrene 10 ND
.1ndeno(1,2,3-cd)pyrene 10 ND
Dibenzo(a,h)anthracene 10 NDIenzo(ghi)perylene 10 ND
3enzyl Alcohol 20 ND

3= Compound was detected in the blank.

[705



Priority Pollutant Analysis Page 3 of 5
Base Neutrals - SW 8270

Matrix: Water
(continued)

ate Received: September 22, 1988 Work Order: 1020
ate Reported: December 9, 1988 Job Number: OR001 i
Dr: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
ldress:710 S. Illinois Avenue Suite F-103

Oak Ridge, Tennessee 37830 o

ab Number: 88092579
ample No.. DANGB-BR10
ate Sampled: 09-21-88
ime Sampled: 07:30
ate Extracted: 09-27-88
ate Analyzed: 11-06-88

ompouhd Detection Analytical Results
Limits
ug/L ug/L

cetophenone -- * ND
ailine -- * ND
-Aminobiphenyl -- * ND
-Chloroaniline 20 ND
-Chloronaphthalene -- , ND
ibenzofuran 10 ND
-Dimethylaminoazobenzene -- , ND
,12-Dimethylbenz(a)anthracene -- , ND
-,a-Dimethylphenethylamine -- , ND
iphenylamine -- , ND
,2-Diphenylhydrazine -- , ND
thyl methanesulfonate -- , ND
-Methylcholanthrene -- , ND
ethyl methanesulfonate -- , ND
-Methylnaphthalene 10 ND
-Naphthylamine -- , ND
-Naphthylamine -- , ND
-Nitroaniline 50 ND
-Nitroaniline 50 ND
-Nitroaniline 50 ND
-Nitroso-di-n-butylamine -- , ND
-Nitrosopiperidine -- , ND
entachlorobenzene -- , ND
entachloronitrobenzene -- , ND
nenacetin -- , ND
-Picoline -- , ND
ronamide -- , ND
,2,4,5-Tetrachlorobenzene -- , ND

EPA has not yet determined detection limits for these compounds.

Compound was detected in the blank.
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Priority Pollutant Analysis page 4 of 5
Pesticides and PCBs - SW 8270

De eMatrix: Water

Date Received: September 22, 1988 Work Order: 1020
pate Reported: December 9, 1988 Job Number: OR001

FOR: ES:Oak Ridge/Duluth ANGB ATTN:Mr. Bill Hayden
,ddress: 710 8. Illinois Avenue Suite F-103

Oak Ridge, Tennessee 37830

Lab Number: 88092579I ample No.: DANGB-BR10
)ate Sampled: 09-21-88
Time Sampled: 07:30
late Extracted: 09-27-88

I?ate Analyzed: 11-06-88

compound Detection ANALYTICAL RESULTSI Limits

ug/L ug/L

I Apha-BHC -- * ND
3amma-BHC -- * ND
Beta-BHC 20 ND
-Heptachlor 10 ND
)elta-BHC 15 ND
Aldrin 10 ND
Heptachlor epoxide 10 NDI Endosulfan I -- , ND
)ieldrin 15 ND
4,4'-DDE 30 ND
indrin -- * ND

l£ndosulfan II -- , ND
4,4'-DDD 15 ND
4,4'-DDT 25 ND
:ndosulfan Sulfate 30 ND
Ondrin aldehyde -- * ND
Endrin Ketone -- ND
)hlordane 60 ND
4ethoxychlor -- , ND
Toxaphene 60 ND
Aroclor-1016 60 ND
kroclor-1221 60 ND
Aroclor-1232 60 ND
Aroclor-1242 60 ND
Aroclor-1248 60 ND
Aroclor-1254 60 ND
Aroclor-1260 60 ND

* EPA has not yet determined detection limits for these compounds.

16 = Compound was detected in the blank.
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Priority Pollutant Analysis page 5 of 5
Acid Extractables -- SW 8270

Matrix: Water

ite Received: September 22, 1988 Work Order: 1020
ate Reported: December 9, 1988 Job Number: OR001

)R: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
idress:710 S. Illinois Avenue Suite F-103

Oak Ridge, Tennessee 37830

ab Number: 88092579
ample No.: DANGB-BRI0
Ite Sampled: 09-21-88
ime Sampled: 07:30 1
ate Extracted: 09-27-88
ate Analyzed: 11-06-88

Dmpound Detection ANALYTICAL RESULTS
Limits
ug/L ug/L

-Chlorophenol 10 ND
-Nitrophenol 10 ND
nienol 10 ND
,4-Dimethylphenol 10 ND
,4-Dichlorophenol 10 ND
,4,6-Trichlorophenol 10 ND
-Chloro-3-methylphenol 20 ND
,4-Dinitrophenol 50 ND
,6-Dichlorophenol -- * ND
-Methyl-4,6-Dinitrophenol 50 ND
antachlorophenol 50 ND
-Nitrophenol 50 ND
enzoic Acid 50 ND
-Methylphenol 10 ND
- & 4-Methylphenol 10 ND
,3,4,6-Tetrachlorophenol -- * ND
,4,5-Trichlorophenol 10 ND

Analyst- --

Analyst Laboratory Supervisor

EPA has not yet determined detection limits for these compounds.

= Compound was detected in the blank.

3TE: Samples are discarded 30 days after results are reported unless
other arrangements are made. Hazardous samples will be returned
to client or disposed of at client expense.
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CASE NARRATIVE
QUALITY CONTROL RESULTS SUMMARY

QC REPORT NO.: TPH-W-0069-88

L

1. Insufficient sample was available for quality control purposes.

The laboratory control sample is designated as a quality control sample

V for this batch.V

f- The reporting limit for the samples in this batch is provided by

the sub-contract laboratory.

I
V

[

I717
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CASE NARRATIVE
QUALITY CONTROL RESULTS SUMMARY

1! QC REPORT NO.: TPH-W-0066-88

i.

Insufficient sample was available for quality control purposes.

The laboratory control sample is designated as a quality control sample

for this batch.

The reporting limit for the samples in this batch is provided by
the sub-contract laboratory.

I

I
I!

I

719
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CASE NARRATIVE
QUALITY CONTROL RESULTS SUMMARY

SAMPLENO(S).: 88092580U
1.
I

This sample was analyzed as part of an overnight run using an
autosampler. When the analyst went to get the second bottle for
confirmatory analysis, it was found to be broken. Thus, no
confirmatory analysis was possible. The first analysis was
performed using a megabore capillary column; this minimizes theJi possibility of false positives.
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F

I
CASE NARRATIVE

QUALITY CONTROL RESULTS SUMMARY
WORKORDER NO(S). 1020

fj EPA METHOD 8270 ANALYSIS

I-
I

The samDles in this work order were first extracted on September
27, 1988 and analyzed on November 5-6, 1988, all within holing times.
Surrogate sDike recoveries in the base neutral fraction of samDle
88092577 were below EPA QC limits. There was no more samDle remaining
to re-extract. Area counts for the sixth internal standard were lower
than EPA QC limits for the acid extracts of samoles 88092574 and
88092575, and both extracts of 88092576. When the former two were re-
analyzed, good internal standard area counts were obtained. Target
comoound results did not change. When the extracts of samDle 88092576
were re-analyzed, the results did not change. The first set of analyses

are renorted.

The base neutral fraction of the matrix stike duolicate samole was
analyzed just beyond the 12-hour time period.
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SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

Job No.: OR001 Work Order No.: 1020
Matrix: (soil/water) Water
Sample Wt/vol: 1000 ml :1

Client: ES Oak Ridge Lab Sample ID: 88092556-75
Blank
Attn: Bill Hayden
Address: 710 S. Illinois Avenue Lab File ID: S0372/S0701

Suite F-103 Date Received: NA
Oak Ridge, Tn. 37830 Date Extracted: 09-27-88

Date Analyzed: 11-05-88/12-12-
88

Date Reported: 04-04-89
Project: Duluth ANGB Dilution Factor: NA

% Moisture: dec:
not dec:

GPC Clean up: (Y/N)
Extraction:

# TICs Found: 13 (SepF/Cont/Conc)

CAS NUMBER COMPOUND NAME RT EST. CONC. Q

- Unknown 3.29 210
- Unknown 3.36 190
- Unknown 3.46 23
- Unknown 4.44 4
- Unknown 5.16 22
- Unknown 9.06 4
- Unknown 37.90 88
- Unknown 3.25 100
- Unknown 13.14 6
- Unknown 34.80 7
- Unknown 36.45 10
- Unknown 40.90 12
- Unknown 43.87 10

89-DULUO099 1 728 FRM1



SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET[TENTATIVELY IDENTIFIED COMPOUNDS
Job No.: -OR001 Work Order No.: 1020

Matrix: (soil/water) Water
Sample Wt/vol: 1000 ml

Client: ES Oak Ridge Lab Sample ID: 88092573-AC
Attn: Bill Hayden
Address: 710 S. Illinois Avenue Lab File ID: S0366

Suite F-103 Date Received: 09-22-88
Oak Ridge, Tn. 37830 Date Extracted: 09-27-88

Date Analyzed: 11-05-88
Date Reported: 04-04-89

Project: Duluth ANGB Dilution Factor: NA
% Moisture: dec:

~not dec:
GPC Clean up: (Y/N) N

Extraction:1 TICs Found: 3 (SepF/Cont/Conc)SepF

CAS NUMBER COMPOUND NAME RT EST. CONC. Q

- Unknown 4.89 7
127-18-4 Tetrachloroethene 5.13 25

- Unknown 26.81 9

I

I

!I
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SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED-COMPOUNDS £1
Job No.: OR001 Work Order No.: 1020

Matrix: (soil/water) Water
Sample Wt/vol: 1000 ml J

Client: ES Oak Ridge Lab Sample ID: 88092573-BN 2ml
Attn: Bill Hayden Re-analysis
Address: 710 S. Illinois Avenue Lab File ID: S0709 .

Suite F-103 Date Received: 09-22-88
Oak Ridge, Tn. 37830 Date Extracted: 09-27-88

Date Analyzed: 12-13-88
Date Reported: 04-04-89

Project: Duluth ANGB Dilution Factor: NA
% Moisture: dec:

not dec:
GPC Clean up: (Y/N) N
Extraction:

TICs Found: 5 (SepF/Cont/Conc)SepF

CAS NUMBER COMPOUND NAME RT EST. CONC. Q

Unknown 3.24 100
Unknown 3.29 200

- Unknown 3.40 18
127-18-4 Tetrachloroethene 5.04 14

- Unknown 28.89 16

89-DULU0993 1 730 TI-FRM01



U
-SEMIVOIiATILE ORGANICS ANALYSIS DATA SHEET[TENTATIVELY iDENTIFIED COMPOUNDS

Job No.: OR001 Work Order No.: 1020
Matrix: (soil/water) Water
Sample Wt/vol: 1000 ml

Client: ES Oak Ridge Lab Sample ID: 88092573-BNI Attn: Bill Hayden
Address: 710 S. Illinois Avenue Lab File ID: S0367

Suite F-103 Date Received: 09-22-88
Oak Ridge, Tn. 37830 Date Extracted: 09-27-88

Date Analyzed: 11-05-88
Date Reported: 04-04-89

Project: Duluth ANGB Dilution Factor: NA
% Moisture: dec:

not dec: N
GPC Clean up: (Y/N)
Extraction:

TICs Found: 11 (SepF/Cont/Conc)SepF

CAS NUMBER COMPOUND NAME RT EST. CONC. Q

Unknown 3.31 440
Unknown 3.37 590

- Unknown 3.41 31
79-01-6 Trichloroethene 3.48 59

- Unknown 4.02 5
108-88-3 Toluene 4.44 9
127-18-4 Tetrachloroethene 5.16 53

- Unknown 6.57 21
- Unknown 8.97 7
- Unknown 26.52 67
- Unknown 29.33 26

89-DULU0994 1 731 TI-FRM01
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SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

Job No.: OR001 Work Order No.: 1020
Matrix: (soil/water) Water
Sample Wt/vol: 1000 ml

Client: ES Oak Ridge Lab Sample ID: 88092574-AC
Attn: Bill Hayden
Address: 710 S. Illinois Avenue Lab File ID: S0368

Suite F-103 Date Received: 09-22-88
Oak Ridge, Tn. 37830 Date Extracted: 09-27-88

Date Analyzed: 11-05-88
Date Reported: 04-04-89

Project: Duluth ANGB Dilution Factor: NA
% Moisture: dec:

not dec:
GPC Clean up: (Y/N) N
Extraction:

TICs Found: 4 (SepF/Cont/Conc)SepF

CAS NUMBER COMPOUND NAME RT EST. CONC. Q

- Unknown 3.31 66
79-01-6 Trichloroethene 3.49 23

- Unknown 4.92 6
127-18-4 Tetrachloroethene 5.17 21

89-DULU0995 73 TI-FRM 01



SEMIVOLATI-E ORGANICS A ALYSIS DATA SHEET[TENTATIVELY -IDENTIFIED COMPOUNDS
Job No.: OR001 Work Order No.: 1020

Matrix: (soil/water) Water
Sample Wt/vol: 1000 ml

Client: ES Oak Ridge Lab Sample ID: 88092574-AC
Attn: Bill Hayden Re-analysis
Address: 710 S. Illinois Avenue Lab File ID: S0612

Suite F-103 Date Received: 09-22-88
Oak Ridge, Tn. 37830 Date Extracted: 09-27-88

Date Analyzed': 11-30-88
Date Reported: 04-04-89

Project: Duluth ANGB Dilution Factor: NA
% Moisture: dec:

not dec:
GPC Clean up: (Y/N) N
Extraction:,

# TICs Found: 6 (SepF/Cont/Conc)SepF

CAS NUMBER COMPOUND NAME RT EST. CONC. Q

79-01-6 Trichloroethene 3.37 22
127-18-4 Tetrachloroethene 5.01 20

- Unknown Aliphatic 36.40 4
- Unknown Aliphatic 38.39 5
- Unknown Aliphatic 40.83 6
- Unknown Aliphatic 43.81 5

I

I
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SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

Job No.: OR001 Work Order No.: 1020
Matrix: (soil/water) Water
Sample Wt/vol: 1000 ml

Client: ES Oak Ridge Lab Sample ID: 88092574-BN
Attn: Bill Hayden
Address: 710 S. Illinois Avenue Lab File ID: S0369

Suite F-103 Date Received: 09-22-88
Oak Ridge, Tn. 37830 Date Extracted: 09-27-88

Date Analyzed: 11-05-88
Date Reported: 04-04-89

Project: Duluth ANGB Dilution Factor: NA
% Moisture: dec:

not dec: N
GPC Clean up: (Y/N)
Extraction:

TICs Found: 4 (SepF/Cont/Conc)SepF

CAS NUMBER COMPOUND NAME RT EST. CONC. Q

Unknown 3.34 690
- Unknown 4.02 5

108-88-3 Toluene 4.44 9
127-18-4 Tetrachloroethene 5.15 52

89-DULU0997 1 734 TI-FRM01



SEMIVOLATILE ORGANICS& ANALYSIS DATA SHEETF TENTATIVELY IDENTIFIED COMPOUNDS

Job No.: OR001 Work Order No.: 1020
Matrix: (soil/water) Water
Sample Wt/vol: 1000 ml

Client: ES Oak Ridge Lab Sample ID: 88092575-AC
Attn: Bill Hayden
Address: 710 S. Illinois Avenue Lab File ID: S0370

Suite F-103 Date Received: 09-22-88
Oak Ridge, Tn. 37830 Date Extracted: 09-27-88

Date Analyzed: 11-05-88
Date Reported: 04-04-89

Project:. Duluth ANGB Dilution Factor: NA
% Moisture: dec:

not dec: N
GPC Clean up: (Y/N)

Extraction:
# TICs Found: 5 (SepF/Cont/Conc)SepF

CAS NUMBER COMPOUND NAME RT EST. CONC. Q

Unknown 3.29 39
Unknown 3.45 20

- Unknown 4.91 5
127-18-4 Tetrachloroethene 5.15 23

- Unknown 41.35 6

F 89-DULU0998 1 TI-FRM0 1
l - o 735 - o



SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
-TENTATIVELY IDENTIFIED COMPOUNDS

Job No.: OR001 Work Order No..: 1020
Matrix: (soil/water) Water
Sample Wt/vol: 1000 m,

Client: ES Oak Ridge Lab Sample ID: 88092575-BN
Attn: Bill Hayden
Address: 710 S. Illinois Avenue Lab File ID: S03/1

Suite F-103 Date Received: 09-22-88
Oak Ridge, Tn. 37830 Date Extracted: 09-27-88

Date Analyzed: 11-05-88
Date Reported: 04-04-89

Project: Duluth ANGB Dilution Factor: NA
% Moisture: dec:

not dec: N
GPC Clean up: (Y/N)
Extraction:

# TICs Found: 4 (SepF/Cont/Conc)SepF

CAS NUMBER COMPOUND NAME RT EST. CONC. Q

Unknown 3.25 130
- Unknown 3.32 110

127-18-4 Tetrachloroethene 5.13 17
- Unknown 26.82 5

89-DULU0999 1 736TI-FRM01



SEMIVQOLATI-LE ORGANICS ANALYSIS DATA SHEET[TENTATIVELY IDENTIFIED COMPOUNDS
Job No.: -OR001 Work Order No.: 1020

Matrix: (soil/water) Water
Sample Wt/vol: 1000 ml

Client: ES Oak Ridge Lab Sample ID: 88092576-AC
Attn: Bill Hayden
Address: 710 S. Illinois Avenue Lab File ID: S0374

Suite F-103 Date Received: 09-22-88
Oak Ridge, Tn. 37830 Date Extracted: 09-27-88

Date Analyzed: 11-05-88
Date Reported: 04-04-89

Project: Duluth ANGB Dilution Factor: NA
% Moisture: dec:

not dec:
GPC Clean up: (Y/N) N
Extraction:

TICs Found: 5 (SepF/Cont/Conc)SepF

II CAS NUMBER COMPOUND NAME RT EST. CONC. Q

- Unknown 3.28 150
- Unknown 3.35 170

79-01-6 Trichloroethene 3.46 15
127-18-4 Tetrachloroethene 5.16 23

- Unknown 6.87 4

8
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SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

Job No.: OR001 Work Order No.: 1020
Matrix: (soil/water) Water
Sample Wt/vol: 1000 ml

Client: ES Oak Ridge Lab Sample ID: 88092576-BN
Attn: Bill Hayden
Address: 710 S. Illinois Avenue Lab File ID: S0375

Suite F-103 Date Received: 09-22-88
Oak Ridge, Tn. 37830 Date Extracted: 09-27-88

Date Analyzed: 11-05-88
Date Reported: 04-04-89

Project: Duluth ANGB Dilution Factor: 1
% Moisture: dec:

not dec:
GPC Clean up: (Y/N) N
Extraction:

W TICs Found: 6 (SepF/Cont/Conc)SepF

CAS NUMBER COMPOUND NAME RT EST. CONC. Q

71-43-2 Benzene 3.24 8
79-01-6 Trichloroethene 3.60 16

- Unknown 4.24 5
- Unknown 5.01 71

127-18-4 Tetrachloroethene 5.23 41
Unknown 14.84 5

89-DULUJOOJ 1 738 TI-FRM01



L
SEMIVOLATILE ORGAICS ANALYSIS DATA SHEET[ TENTATIVELY IDENTIFIED COMPOUNDS

Job No.: OR001 Work Order No.: 1020
Matrix: (soil/water) Water
Sample Wt/vol: 1000 ml

Client: ES Oak Ridge Lab Sample ID: 88092577-AC
Attn: Bill Hayden
Address: 710 S. illinois Avenue Lab File ID: S0377

Suite F-103 Date Received: 09-22-88
Oak Ridge, Tn. 378,30 Date Extracted: 09-27-88

Date Analyzed: 11-05-88
Date Reported: 04-04-89

Project: Duluth ANGB Dilution Factor: 1
% Moisture: dec:

1. not dec:
GPC Clean up: (Y/N) N
Extraction:

. TICs Found: 10 (SepF/Cont/Conc)SepF

CAS NUMBER COMPOUND NAME RT EST. CONC. Q

Unknown 3.30 92
Unknown 3.36 130

- Unknown 3.41 20
79-01-6 Trichloroethene 3.48 30
108-88-3 Toluene 4.44 5

- Unknown 4.93 27
127-18-4 Tetrachloroethene 5.17 30

- Unknown 5.51 16
79-34-5 l,1,2,2-Tetrachloroethane 7.15 18

- Unknown 12.82 6

[89-DULU1002 1 739 TI-FRM01



SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED"COMPOUNDS

Job No.: OR001 Work Order ;No.: 1020
Matrix: (soil/water) Water
Sample Wt/vol: 1000 ml

Client: ES Oak Ridge Lab- Sample ID: 88092577-BN
Attn: Bill Hayden
Address: 710 S. Illinois Avenue Lab File ID: S0378i

Suite F-i03 Date Received-: 09-22-88
Oak Ridge, Tn. 37830 Date Extracted: 09-27-88

Date Analyzed: 11-05-88
Date Reported: 04-04-89

Project: Duluth ANGB Dilution Factor: 1
% Moisture: dec:

not dec: N
GPC Clean up: (Y/N)
Extraction:

TICs Found: 4 (SepF/Cont/Conc)SepF

CAS NUMBER COMPOUND NAME RT EST. CONC. Q

Unknown 3.34 280
Unknown 3.39 230

- Unknown 3.51 12
127-18-4 Tetrachloroethene 5.19 8

iiI

I

89-DULU oo3 0 TI-FRMo i



Ii

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

Job No.: OR0o0 Work Order No.: 1020
Matrix: (soil/water) Water
Sample Wt/vol: 1000 ml

Client: ES Oak Ridge Lab Sample ID:, 88092578-AC
Attn: Bill Hayden
Address: 710 S. Illinois Avenue Lab File ID: S0379

Suite F-103 Date Received: 09-22-88
Oak Ridge, Tn., 37830 Date Extracted: 09-27-88

Date Analyzed: 11-06-88
Date Reported: 04-04-89

Project: Duluth ANGB Dilution Factor: 1
% Moisture: dec:

not dec:
GPC Clean up: (Y/N) N
Extraction:*

TICs Found: 4 (SepF/Cont/Conc) SepF

CAS NUMBER COMPOUND NAME RT EST. CONC. Q

Unknown 3.31 280

79-01-6 Trichloroethene 3.50 25
108-88-3 Toluene 4. 45 4
127-18-4 Tetrachloroethene 5.17 28

8-UU041741 TIFR0

IL



SEMIVOLATILE ORGANICS ANALYSIS 'DATA -SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

Job. No.: OR001 Work Order No.:. 1020
Matrix: (soil/water) Water
Sample Wt/vol: 1000 ml I

Client: ES Oak Ridge Lab-Sample ID: 88092578-BN,
Attn: Bill Hayden
AddJessq: 710 S'. Illinois Avenue Lab File ID: S0380

Suite F-103 Date Received: 09-22-88
Oak Ridge, Tn. 37830 Date Extracted: 09-27-88

Date Analyzed: 11-06-88
Date Reported: 04-04-89

Project: Duluth ANGB Dilution Factor: 1
% Moisture: dec:

not dec:
GPC Clean up: (Y/N) N

Extraction:

# TICs Found: 7 (SepF/Cont/Conc)SepF

CAS NUMBER COMPOUND NAME RT EST. CONC. Q

71-43-2 Benzene 3.24 13
- Unknown 3.46 94

79-01-6 Trichloroethene 3.61 11
127-18-4 Tetrachloroethene 5.22 29

- Unknown 5.75 9
Unknown 36.74 5
Unknown 38.80 7

I I

'89-DULUlOO5 1I4 TI-FRM01~~742 i
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-SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

Job No.: "bR0o0i Work Order No..: 1020
Matrix: (soil/water) Water
Sample Wt/vol: 1000 ml

client: ES Oak Ridge Lab Sample ID: 88092579-AC
Attn: Bill Hayden
Address: 710 s. Illinois Avenue Lab File ID: S0381

Suite F-103 Date Received: 09-22-88
Oak Ridge, Tn. 37830 Date Extracted: 09-27-88

Date Analyzed: 11-06-88
Date Reported: 04-04-89

Project: Duluth ANGB, Dilution Factor: 1
% Moisture: dec:

not dec:
GPC Clean up: (Y/NJ N

r'Extraction:
# TICs Found: 6 (SepF/Cont/Conc)SepF

1,CA:S NUMBER COMPOUND NAME RT EST. CONC. Q

Unknown 3.29 220
Unknown 3.35 280

79-01-6 Trichloroethene 3.48 22
108-88-3 Toluene 4.44 4

- Unknown 4.95 6

127-18-4 Tetrachloroethene 5.16 26

1

I
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SEMIVOLATILE ORGi.NICS ANALYSIS DATA-SHEET
"TENTATIVELY iDENTIFIED COMPQUNDS

Job No.: OR001 Work Order No.: 1020
Matrix: (soil/water) Water
Sample Wt/vol: 1000 ml

-Client: ES OakRidge Lab Sample ID: 88092579-BN
Attn: Bill Hayden
Address: 710 S. Illinois Avenue Lab File iD: S0382

Suite F-103 Date Received; 09-22-88
Oak Ridge, Tn.; 37830 -Date Extracted: 09-27-88

Date Analyzed: 11-06-88
Date Reported: 04-04-89

Project: Duluth ANGB Dilution Factor: 1
% Moisture: dec:

not dec:
GPC Clean up: (Y/N) N
Extraction:

# TICs Found: 6 (SepF/Cont/Conc)SepF

CAS NUMBER COMPOUND NAME RT EST. CONC. Q

unknown 3.28 60
- Unknown 3.34 220

79-01-6 Trichloroethene 3.47 19
128-17-4 Tetrachloroethene 5.15 20

- Unknown 18.77 5
Unknown 45.28 11
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[SEMIVOLATILE METHOD BLANK SUMMARY
4BL

Job No.: WIoi Order No.:
Lab Sample No.: O -

Client: Lab File ID: S'72,so19'3?
Attn: Matrix: k70.4 Q-
Address: Level (low/med):

Date Analyzed: II-S-
Time Analyzed: i( rJo O
Instrument ID:

Project: "Date Reporte'd:

This Method Blank applies to the following samples, MS and MSD.

Sample Lab Sample Lab File Date of
Number ID ID Analysis
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Gt/US TUIIHG ANO DASS CRLIBRATION

Decafluorotripeiylhospiine (DFIFP) i

Ca.e-Ho. 123456 Contractor-Engineerinq Sciern Contract No. 99999999

Irstruke;:t ID l . a tnate 7. Te'iJ L flL.7:3 ,1

Lab ID >TI-5::D Data Rele •e Autoried ty'...

t o/: I lO A[UNIAHCE CRITERIA- I ,RELTIUE'ABUNDANCE [

I 51 I 30.0 - 60.0% of mass 198 . "" I 44.18-0K
6 8 I l.l tha: 2.0% of mass 69 .. 0.0OK (0.00) 91

I 69 I mass 69 relative abundar.c2 I 55.57 
I 70 less than 2.0% of mass 60 . . ' .0.00 OK (0.00; #1|
I 1;7' 40.0 -"60.0% of u'ass 198 41.11 OK I

197 1 less than 1.0k of macs 198 I 0.00 OK -i
1193 I base peaL, 100% relative abundanc,. "'.- 100.00 OK
I 19,  15.0 - 9.0% of ma.s 198 7.03 OK
I275 10.0 - 30.0% of mass 198 17.57 O. I
I "65 I greater than 1.O0% of mass 198 1.81 OK I >
1441 I present, but less than mass 443 7.56 OK
S447 I qreater than 40.0% of wass 198 54.0?0 OK
I 443 i 17.0 - 23.0% of mass 442 10.22 OK (18.89) [2 

TiS PEFORACE TUE APPLIES TO T E 11 - .Value in parenthe-isI is % mass 69.
FOLLOVIHIG SAMPLES, BLANKS fllI- STANDAfiRDS. 17 - Value in parenthe-.i is Y mass 442.

I-SAMPLE 10.I LAB JID_ lE_ OFAE NAYSISI-TI1MOFAHALYSIS i
.!50 ri OFFTF I_>11105 .. I V 1 1/05/08 7:31 1
IU D'i"-;_*,, _U_4_, r!, "I• ' I ~ C I.____7_ ; I6 k( .

, I I A . '

~~I. ': 1U (- o3 fo' ___o___

I :' s"w Ac I Sc'T"Q . __ _ :~ I1'o,3I N;) p si-5 -CI SD,3'1 .. __:__,___ I
• ______ Ib "v I

I... .I - ,I. I I

.,

, . " O V 7/85

, : 74,9



U
File T." 5-. rs , r FTPP -s .art 8Z
P Ept At 0.. NRII . 5.06 rin.5. ' v'J 1 5 0 _ E c. o 0 3 1 1 1 5 04 n1-i 400.. ., .~ , ..f. . .,, ..- ..i. . ..I. . .. ..I , ' ..I,, .l

.......

119
90.

$ J ., "",

3.127 50.
4A1 .40-

3. C"1 141" ',

. , a.,

,. , . .. ... .... . - ... .. ...

50 15 Q 90 250 300 350 400

, File: ,'10, Sca : t . time: 5.06

f. -,: hIt. r : Int ra/z 1r, t. mIz I t. M/z Irt.

41.1, 1.8': 83.1 L.. 1.0.05, 1.230 180.95 1,180 229.00 .653
43.10 1.?57 S.00 .9,4 133.05 1.054 184.95 1.556 244.00 7.605
44.00 2.510 91.00 1.255 134.95 1.531 18.05 10.7143 245,00 1,25F
50.10 10.2 1 1.94 .853 137.05 .853 187.05 2.987 245.90 1.381
51.10 44.1-7 93.00 5.171 141.05 2.058 188.05 1,481 255.00 34.513
5..00 2.395 95.20 !.029 14?.9! .803 090.95 .853 256.00 4.769
52.10 2.365 96.01 1.255 148.05 1.606 191.35 1.079 258.0, 1.782
55.10 7.51B ?6.10 2.736 153.05 ,?28 102.95 1.230 264.90 .879
56,10 1.203 09.90 3.203 15.05 1.155 196.10 2.912 273.00 1.531
57.10 4.543 100.0 1.8-",7 156,15 1.556 198.00 100.000 274.05 3.138
62.00 .653 102.80 .803 159.05 :828 199.Ob ?.028 275.05 17.570
6300 1.431 104.00 1.180 161.05 1:155 204.00 2.234 275.95 2.359

L..O. .1.0 9 IN?105:0 1.561 164:95 ,929"'205.00 4..217 276.95 1.305
0 -°00 55.r .5 72 1"( ) 10 '944 1 65 85r  .87 9 Z W)' .10. 17 2 19 28 1 1 5 , X55

71.00 1.V54 107.90 1.732 166.95 3.464 207.00 5.823 295.95 4.292
74.00 3.03? 110.00 31.878 167.95 1.632 210.80 .577 314.8 .577
75 00 7.35't 111.10 3.740 173.95 .929 217.00 .4.769 323.05 1.406
76.10 2,485 116.90 5.89i 174.95 1.180 221.00 7.179 364.90 1.807
77.10 43.37! 118.05 .879 175.95 .703 223.00 1.381 423.00 2.836
78 10 23.11 125.05 .628 178.!5 1.456 224.00 8.409 441.05 7.555
79.10 3.564 12?.05 41.114 178.95 3.138 225.00 2.87 442.05 54.091

20..O 2.134 128.15 3.589 179,95 2.083 227.00 3.966 443.05 -10,216
81.10 4.618 12,Or 19'72"

_ _ _- . 2 .,

12-



Lc.atinuinr "Calibration, Lhect
HSL Compournds

C. Iir ationDate: 11/0,/88

ter-acr !or: T irdeL-,.E 53

(w-traclk-: -.. .L borator.v "0: >S0'I6: - - -

If. '.ni.er0 1,, Iritial" Calibrition Date: 10/788

fimui ,ra PF for SPCC i- . Hximur%, Diff for CCC is

Com;,ourd irF IF YOiff .-CCC SPCC

2-F1uoroph~r.o1I 1.1W82...35O4' 61,

-kri-d5 1.2248 1 .40547 14.58
00 1ine.54" 93 .58191 7 .3

2-ClorophvrioI 1.23175 1.31.168 71.30
-1 .34- ich ,ur bezer.e 1.47535 1.42675 3.20

1.4-Dichl3robe:,zene 1.40530 1.43901 2.40 '
Pef zyl Chlorlde - -

genzy] Alcoh.ol .2906 .80832 10.87

1,?-idtIroler_ie 1.32240 1.43198 8.29

2-ethuphenol 1.17367 1.41036 26.17
1.0713? 1.55580 45.21

bi..{2-chioruiso:,ropflther 2.156.7 2,67652 24.13
ll-Iitro .o-Di-ri-Prcpyleir, e .84050 .95747 13.92 "

"'Hxa.d,,oroetdi,,e .53840 .58588 8.M2
0 iiro o.:hh ir pr o.ar, -

Hitrobert:erie .40312 .42633 5.76

Hitroer2e,e-j r  .3913 .43116 - 10.17
2-itrop,-o I .24657 .25931 5.17 !
!sophorc.re .7410 .7,7431" 7.09

bis(2"Ci.,oroe oxv)re rhae .49386 .52572 6.45
2, Oirz:etij:,h, ieol .34849 .371-29 -8.26

Be;,oic ig .29725 .31061 4.50
2," ic ,cr o.,'ei I.50'733 .59343 4.60
1,2,4-TrichIc-robenz.ne .36913 .33774 8.51
tHli,thalere .9458? 89996 4.86
4-11ilroanilir e .36309 .36473 .45
exac, Ioro a,:;tad;erie .2026) .17782 12.33
4-Chloro-3-Methyl ,,,eol .31360 .33794 7.76
2-riEty'rapdbt1IaIe;.e .56397 .58048 2.93

RF" - Re!r'or.e-Factor from daily standard file at 60.00-mr/L

P " Av.raQe Response Factor from In itial Calibration Form V

f - ifference from origina l average~or curue',

CC' - Calibration Check Compourds ( SCC" - System Perforuance Check Compounds (if)

fprm:V1 .I- aqe I of 3 750

---- 750



. . ... - --. - -. - - -. . . .. . .. _ 1 . .. ....__ _ - . . .. . . .

[ontinuin-Calibiatibn Check.

- - .- 1HS1 CopOiirds

- Cal ibrat!or, Date:- 14/05/89
" - .... r - -- . .- --- '-- ---------------------.

fi Lcj L n I TiME: 0:553

[on1tr arCt li.-: -Laboratory ID: >S314

" L -!r .trui,.eit 1. 1 tlt Calibratiorn Nte: !0/.'oz

--- C - ---- - --1f -or -C -"-~ i, i r.1u, [ F -for SPEC[ -is. m.=xJ Y,• 0 ff* ibr- ECC s. -"

Co:.raour,, -RF " F . %Oiff CCC S'CC

" exa~hiorocyclopentadiere .05 312-79 5.?
2.ri~i'ofl._ii42ALR :84"9 0 .54

2,4,5-Trichlorophenei 52897 .49968 514
24 htioobipher...i 1.272 20 1-,19 13.23
2-C.- 1 or ona.ph ha I cIe 1.23784 1 .1?275 849
2 -H;.troar.4iine .47283 .50259 6.28
DirmetI, yI hthlat - 1.40629 1.3122c. 6.68
2,6-Dini nrot Iue.e .37415 .37687 .73
Acenaphthylene 1.68c18 1.59151 .5.78V 3-Hitroaniline .44557 .46754 4.93
2,4-oinitropherol .11898 .12240 2.87 "

Acenaphthetie I.13011 .2822? 13.00
Dibernzofuran 1.64131 !.53047 6.75
2,4-initrotoluer.e .284!8 .28970 1.34
4-l{itrophenol .28450 .20341 28.50 "

Fluorerie 1.i2850 .92649 17.90
[;iethylphtalate 1.20939 1.12391 2.07".
4-C.h~oropthenyi-pheri1ether ,5183 .5200 12.13
4-Hitroaniline .35956 .31859. 11.39
2,4,6-Tribroophenol .2 2 3 .17982 14.43
.],2-Diphenylhydrazine -
Alpha-LH --

Delta-SH(
H~1eptachkr[ ~ ~~~Aldrin - ~ ...

H-'itrosodiphenula:ire .40286 ..4822.9 19.72
4,6-Dinitro-2-H1ethylphenol .105i4 ;.

4-Brotiopher, y!-pheiylet]|er .21301 .21919 2.90
Hexacldlorol-enzenie .26273 ..27109 . .3.18
Pent ac~hhIo :ph,.rol 1,14536 .13787 5.1!-
------------------------------.-. ----- -- -- .. . . --- - ---- ...... .. ...

RF - Pesporse Factor from daily stadard f ile "al 60.00 mg/L

F - verage Response ractor'from nitiaf' Calibration Form kI

-k':if - Z ~Difference fron: oriqi nal -aueraqe o -curue

C- (aiit, ratiri Check Compounds'( ) SPCC Systeo Per'formnance.Ceck Compounds.'(-')

-form VII Page 2 3of 7751



Contir'irg Calibration Check LI
HSL Corq'ounds

CasE Ho: Calibratior, Date: 11/05/88

(or, tract' )13: 6. Laboratory 1D: )50364

h, .-tir-.eft. B. =' rfnitiei Calibration Date: 10/ /88lrt'ne . ...... ... .. . ." . .LI .. .

11irirmurl F for SPCC is. M xiw p-ur- Diff for CCC is

Cofround RF RF-; .Doiff CCC SPCC"
-- - - - - -- -- - - - - - - -- -- ----- - - - - - -

Pherartthre..e 1.03431 .99964 3.35
Anthrace-,e 1,.5155 1,.1631? 10.61
Di-r,1-Btvphtha ate 1.51956 1.69768 '11.72
4,4'-Dibromoblphenri . . ".-.'"• '

Fluoranthe.se 1.19047 1;4)9F; ....4.23 .
lleptachlor Epoxide " - " '"

Endo-.'jlfa,,i I ""-"-
4,4"-D[- -

.Oie.drin

Endr r: " -

4,4'-00-
Erdo'u!fan IH - - "
Endrin Alde,,yde - - -
4,4'-D1 " -"

Erdosulfar Su lfate.

Dibutylchlorfendate
ger.zidine .04023 .04837 20.24
Pyrere 1.56086 1,1.75 9.60
Terpheny!-dl4 1.05835 1.0904i 3.03
Butylbenzylpfthalete 1.033 0 1.17604 13.75
3,3 '-ichlorobenzidine .1368W. .21184 54.75
Chryser.e .99655 1.01956 2.31
Benzo(a)Anthracene 1.10407 1.09545 .78
bi4(Z-Eu',VlexVl)Phthalate 1.21073 1.34906 11.43
Di-ni-octylphtfhalate 3.40275 3.31156 2.68
gerizo(a)'yrene 1.32098 1.37322 .63
Berzo(b)Fluoranthene 1.60850 1.40996 12.34
Indeno(,2,3-cd1Pvrene .96000 .57378 40.72
Dibenzo(ah)Arthracene .87481 .96522 10.33
Ber|:oIfl',orarnthere 1.44370 1.34193 7.05
Ber.zo(qh,i)Perylen. .89761 .33117 63.11

EF - Response Factor from daily standard file at 60.00 mg/L

RF - Average Response Factor from Initial Calibration Form V1

%Diff - Z Difference from oriqinal auerage'br curve

CC( - Calibration Check Compounds (0 "SQ System Perfdrmance Check Compound. (")

Form VII Pfa 9 e 3 .5
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[ ~SEM17VOLATI"IE INT-ZP1AL STAflDA-RD AREASU-2Y

[9 Lab Name.: ____________ Cnrc:0Z

Lab Code: _____Case No-.:' -___SAS No.: _ ___ iNO.:

Samplefc pate Analyzed:I[9ol No. (Standard) t

Lab ile ID (Standard): Timie A_-alyzed: 7 3
Instrujnent ID:_ ____

JIS2(DCB. 1 I(NT) S 13 (AXT)
IIAREA ~f T.:*"I AREA ] RT I AREA R-_

i. IM I T

I-------------------------------------

NO. III
I -q

104, Ac',_ _ q ____q I j:3,1 -7_ 11_?
0___ 5~~j 1 M.2-j A)'71(0
___ __ 06~ ____qT7 AL__ __V Lo__ _

1 ____ _____ I~- (-1 IQ~gJ~
_____ Li 31: 1 11

N2!u-k5v_1,25 .1.iD

2s I___ __7 /11 n I
_ _ _ _ _ _ _~~A 6_ _ _ _ _ _ _ _ _ _ _ _ _

____ C7c _____ j( 6_- _ 11_ (_P. 0__1__7_/

15__________ :__________ _______ _______ _______

_________________________________ _____________________________ I___________________ _____________________________ ___________________ _____________________________ ___________ f______

________________________________________ i n__________________________ a__________________ =I a__________________________ ___________________ ______________________________ _________________
_________________________________________ _____________________________________ _________________________ ____________________________________ I _________________________ _____________________________________ ______V )____T .____'4 7_______________________________ __________________________ _________________ _________________ __LO W E .. _________________ 1_______c ________

___________________________________ _______________________________ ____________________ ____________________ _______________________________ ____________________

u s ed____________________________ t _- __________________________ fl a g i___________________ .' tt i d r a a a v_ _____________________________ a s_____________a____

__________~~~~~ __ _ _ _ I_ _ I _ _ _ I _ __ I\ __ _ _ _ 1_ _F I ______ I____ I * ____ I753_



Lab -Name: L,4,_t-c cc~ Cotrat

Lab cdn: ____case No.; __ SAS NO.' ____ o.:

Sa=1 C Stnad Date Analyzed: (

tab 'Fil e ID, (S tandar .' Time Analyzed: O~

flns4-r-amant ID:

II 1S4 (PIUN) [ " _T[IS :CRY,) -1 11S4.(PRY) I
A REA #1I RTF ARA RT I AIREA i! RT

12 HOUR 9 iQ(I i'oiKIcJo~,- 2SI
I l-DI ---------------- I- - - - -I-----I

LIMIT I ~Si~*

------------

(p on I -4 o c-oj I

O & . 9VD 5T"? '912-3:p I 0 _LP7 0 Y _2 _ I 0? 1V7. ? I

______(o LI__ 7(?'

-__

q 5' ___ 61 E

,- '3 40C -7.. 34(9

ag-c - *37 -3

S - 75.4



L C/MS TUHIHG AND MASS CALIBRATION

Oecafluorotriphenylphosphine iOFrPP

Case No. 123456 Contractor Engineering Scien Contract Ho. 999°9999

[ strument ID ki Date / Time 11/05/88 20:58

- Lab 10 >T3105::Di Data Release AuthoriBed By

m!z ION ABUNDANCE CRITERIA I %RELATIVE ABUHOPHCE

51 I30.0 - 60.0% of mass 198 I 52.23 OK
1.8 les. than 2,0% of mass 69 -1 0.00K (o0.00) X1
69 mass 6? relative abundance I 66.88
70 less than 2.0%-'of mass-69 1 0.00 O (0.00) #1
127 40.0 - 60.0% of mass 198 .49.17 OK
I97 less than 1.0% of mass 198 0.00 OK[ 198 base peak, 100% relative abundance ".100.00 OK
199 5.0 - 9,0% of-mass 198 6.04 OK

- 1275 10.0 - 30.0% of mass ;198 17.65 OK
I35 greater than 1.00% of mass 198 2.13 OK
441 present, but less than mass 443 7.10 OF
442 greater than 40.0% of: mass 198 48.00 CK

I 44" 17.0 - 23*.0% of mass 442 8.17 OK (17.01) 2 "

I S PRFO'ArN E TUNE 'FAPPLIES TO HE I - Value in parenthesis is X mass 69.
FOLLOiW;G SAM!'LES, BLANKS AND STANDARDS. 12 - Value in parenthesis is % mass 442.

I...J...SAMPLE I0_ I LAB.IIO lDATEOFANHALYSISITIME_OF-AHALYSISI
1i5n9 OFT[' FCR m TUHI_>T3105_ _ 11/05/8a I 20:58 _

I I ,.:l 6M.1 -I -7 I, 3 7

InczSl qs" l -A('O . I o05 YI

.913J &01. 3[ I I _ __ _ __ _

i= :' ACI__.______

[j IFOR, ~I~ c~C.I__ 718____

[ I755



A

r .T 105 50r.,g DFTPP FOR TUNE j
E-F : ct . 5.04 r,.in.

-., ,. 1.$.. 25C 30'C 35' 4 Oct

""'0-- 19S3
19S

I [ 0

I / a

4 C - 6.

stt

i i"
° ~ ir "1': " I .______ 0

14-1

File: :T3., E:-r : 6 Retri. tiruE: 5.04

m!z lrt. .dz I. : ,/z [nt. ro/z I i /z Irt.

41.!0 .841 C7.(0' 1.346 132.15 1.279 181.0E .994 244.10 7.402
43.20 .5.5 9. 00 r. 3 . .5,, 185.'5 1.728 245.00 l.0.r
44 10 1.081 14 10 .642 134.0. .627 186.05 12.601 246.00 1.590
50.10 12.647 P.00 .872 135 0, 1.774 187.05 3,395 255.00 35.984
51.10 52.225 96.0 .459 141.05 2.294 188.15 1.22Y 256.00 5.398
52.10 2.172 57.20 .4r9 ;42.05 .719 189.05 .88 257.00 .581
55.20 1.04A 9P.10 3.380 143.05 .703 191.05 .459 258.10 2.080
56.2t ? 1.7 f,'.01,  3.4!,; 14,.05 .352 192.15 .856 265.10 .948
57.10 4.511 101.00 2.213 147.15 1.3 2 193,05 .979 273.10 1.086.
610.00 :6 a. 103,00 .872 148.05 2.156 19H6.10 3.135 274.05 2.768
62.00 .918 104.10 1,361 151,15 .627 1908.10 100.000 275.15 17.648
63.'0 2.015 1!.00 1.789 153.05 .872 19.10 6.041 276,05 2.325
64.10 .474 1'6.l0 .642 155.15 1.132 204.10 2.676 277.05 1.376
65. 1 13.?; H 0 12.031 156.0 1.63 6 205.10 4.985 276.05 4.267
67.00 .382 108.00 1.988 156.75 .306 206.10 19.208 303.05 .399
6 ... 10.88' 110.00 34,164 157.95 .443 207,10 4.282 323.15 1.116
73.2, .841 11.!0 5.10' 161.15 1.269 211.00 1.040 327.05 .428
74.0 5.184 112.00 .520 116.05 .841 215.90 .581 334.05 '.856
?..00 8,.35! 116.00 .811 167.05 4.557 217.00 4.282 365.10 2 612
76.0 2.676 117.10 7.845 168.05 1.835 218.00 .596 372.10 .811
7?.1e 50.5eS 118.05 .642 172.05 .566 221.10 7.524 402.00 .367 756

1 .41



7' 1.43 s1 l 175. !.527 224.1,0 10.032 423.10 2.646-L, 12!5 ! .673 Ip6.05 .566 225.10 2.768 424.1t .658

S8i. 1 .P7 1 . 41.167 1P7.e 0- .086 227.00 4.221 441.1c, 7.096

£2. . *- 2-. .4 !7.i? 5 1.162 228.10 .795 442.15 48.004

p.f 548 129.05 20.951 179.05 3.466-229.10 .994 443.15 8.166

8r 75 13.05 1.468 180.05 1.927 243.20 .688 444.15 .872L 9L0f 1.3

,I

757



j
ContinuingC6libration Check

HSL Compounds j
Case No: Calibration Date: 11/0588

t _1 line: 21:31

Contract Ho: Laboratory ID: )50376'

Instrient 10: Initial Calibration Date: 10/K88

Ilininur RF for SPCC is Mlaximum I-Diff for-CCC is I

Iopound r RF 10iff CCC SPCC I
H'Hiiroso-Oine!hylamine .90169- .99162 9.97
2'Fluorophenol 1.15802-134440 16.09
bis(2-Chloroethyl)ether 1.11892 1.09768 1.90
Phenol 1.11657 1.11823 2.21
Phtno-d5 1.2Z188 1.53820 25.58
Aniline .5193 .456I 15.93
2"Chlorophenol 1.23175 1.3198? 9.59
1,3-Dichlorobenzene 1.17535 i.14730 1.90
t.F-Dichlorobenzene 1.10530 1.45559 3.58
Benzyl Chloride -

BenzVl Alcohol .72906 .3103 5?.12
1,2,Dichlorobenzene 1.32210 1.16156 10.75
2-Wlhylphenol 1.17367 1.39005 18.11
3- -'Methylphenol 1,07139 1.36916 27.79
bis(Z-chloroisopropyl)[ther 2.15627 2.53040 18.19
H-Hilroso-Di-n-Propylanine .81OSO .92781 10.39 -
fexachloroethane .53840 .58848 9.30
gibronochloroprooane - -

Hitrobenzene .A0312 ,A8311 19.81
flilrobenzene-dS .3913? .A1117 5.06
2-Hitrophenol .21657 .25629 3.91 *
lsophorone .M170 .80031 7.90
bls(2-Chlorothoxy)nethane .49386 .5S42 12.26
2.1'Olnethy)phenol .3049 .37937 8.86
Benzoic Acid .29725 .31861 7.20
2,i-Oichlorophenel .56733 .52794 6.94
1,2.-lrichloroben:ene .36913 .32900 10.87
Naphthalene .94509 .91935 .3?
i-Chloroaniline .3630- .3100 6.33
Hexachlorobuladiene .20283 .16060 20.82
1-Chloro-3-llethylphenol .31360 .32813 4.63
Z-fleth ynaphthalene .56397 .38992 .tO

IF " Response facor fron daily standard file at 60.00 ng/L

F - Average Pesponst Factor fron Initial Calibration forn UI

XDiff - I Difference from original average or curve

CCC - Calibration Check Conpounds () SPEC - Systen Performance Check Conpounds (a)

Forn Ull Page 1 of 3 758



-' - -~ - Contin ing:Calibrtion Check

[1 I~ -Calibration Oate- 11/QS/88

----nt a t r ------ -- - --- -e ----3- --

Contraci Ho: 'Laboralt .10zW )SO 76

L *rntrueentl j~.Initial Calibration Date 10 8~e

[ Iininun Rf for SPCC is Mlaximnr I Diff for CCC is I

COnMPGUH ~ pR R[ 1-im rCt-spic

Hexachlorocyclopentadiene .29%68, .2028 17.86
2,i,H-richlorophenol .42280 .31811 24.712,i,S-IrichlorophenolI .5289? .S5699 5.30
2-fluorobipher.yI 1.27220 1.1888 7.33
2-thl-oronaphihalene 1.23?81-1.17919 M:1
2-Hitroaniline .A7288 .48402 233
Dinethyiphthalate MOM62 1.3413 1.1
2,6-nitrotoluent .3711 .368 3.55
Rcenaphthylene 1.68918 1.66956 1.16
3-i troanilm I 1157 .45551 2.23
M,-Oinitrophenol .11838 .09978 16.11
ficenaphthene 1.13011 1L0EM 7.79
Bibenzofuran 1.6131 1.50556 8.27

2,4-Dinitrotoluene .28118 .28448 .11
i-Hilrephenol .284S0 .21S15 13.83
rluorene 1.12850 1.01371 10.1?

Biethylphthalate 1.20939 1.20386 A4
1-Chilorophinyl-phenylether 159183 .52862 10.68
W -itroaniline .35956 .27585 23.28
2,W-ribronophenol .210B3 .1112 32,68
1 ,2-8ipheAylhy)drazine -

Rlpha-BHC -

Del ta-BHC- - -f HReplachlor-
I ~idrin- -

H-Hitrosodiphenylaniine .10286 A19878 23.81
4 ,6-Dir~i tro-2-NiehVlphenol .10514 - -1; -Drnohenl-penleter .21301 .21111 .53
liexachlorobenzene .26273 .21922 5.11jj - .Pentachlorophenol M1536 .1171 19.10

rP~r - Response radaor iron daily standard file at 60.00 tig/L

PF Rverage Response ractor iron Initial Calibration [orn U!

10Xiff - X Difference fron original average or curve

CCC - Calibration Check Cocipounds (9) XPC - Systen Pert ornance Check Canpounds (14)

IrornOil Page Z of 37 5



Continuing Calibration Check

WaelOO: Calibratlon Mae: 11/05/88

'C6-ftrt No: -LaboratbVor,0: )SO0376

1nstrmnt1D: Initial Calibration DJate: 1012788

ilininun Pr for spcc is r~axinum 1 Diff foe CCC is, I

co.npound r '0 Thiff c spic

-Phenanthrene -1.0313l' 1.0Di15 2.89
finthractne I.05IS1.16120 10.43
Di-n-Butylphthalate 1.51956 1.75280 15.35

ibvironobiphenyl - - -

Fluoranthene 1.190V7 1.0826c, 9.06
Htlpachlor [poxide - -

Endosulfan I - -

Dieldrin - -

[ndrin- -

Crh4sulfan Sulfate-
Dik-Avichlorendale
Senzidine M0023 .03261 18.88
Pyritic i.56086 1.86172 19.28
1erphtn'll-dI1 1.0583S 1.133S2 7.10
Muylbenzylphihalate 1.034190 1.29793 25.54
3,34-ichlorobenzidine .13689 .18031 31.72
Chryse- .9965S 1.1302 13.81
Oepzo(aWIIFthraecme 1.10107 1.02505 7.16

Li 2{hu'heylPbta~te 1.21073 1.51581 25.20
0i-o-octllphthalate 3MO27 3.79911 11.66 w
Benzp(a)?Vrene 1.3298 1,36276 3.16
5inzoib)[uoranthene 1.60 850 1.05379 31.9
lndeno(1,2,3-cd)Pyre-ne .9680D 1.0919 11.19
0ibenzo(a,h)Rnthraceni .87181 .89115 1.90 '
Benzo~hflubranihnc 1.1370 1.92303 33.20
Ber.:'.ghi)Perylene .83761 .79672 11.21

Kr Pesponse Factor firon daily s~and~ard file at 60.00 rig/L

Pr Rverage Response factor frroi Initial Calibration Forn Ut

I f- 1 Ojiference fron original average oi curve

Call'r44in Check Cotnpounds (P) SFCC - System Peifortrice Check Compound5 ("11)

rorntin Page 3 of, 3 760



SEI4XVOLOATILE INT=-NAL STAN;QDA-RD AREA SU.I_24A2-RY

Lab Nm ___ _____ _____ _____ __ cotract: rZ-'

L C~ aoe _ ___ Cse, No.: __ SAS No.: No..

[S ample No.,(Stafldard).:______ Date- Anal"yzed:ic

I" Fie ID (Sta4ndard),: T -4 - ~ nalyzv

[ Instrnment ID:

-: S.(DCB), ]I z2 (N,?T} I S3 - "T)

b1 q I

I -- i oqp--AC 1 - 1 n ,

021 Jo;)27 &HOU II_____ I I___ ST_ (92b I____-

I 118oWER,9 Ir I- _
1 0 L51 e :Tf q--L( A' l(041 __3_ 1(7

IEPaw AMPi LP q - I.V10 i E
-. N O. CM I 4 3

eI! I-7 c R -' _ I -I4 j _ IP -7o 1 I 9_L

-73 _'~ oq 5(, A c L1U 7 k 2 5 _I . i 22(o: 1 99[- Ip 3 -5

k0j?9 'N= = Nphhl-e-ne(o interna sI3Ic I13nO I(qr4jfi
CI 1 c,=C Aena.II e- d LOE T.

interna Szna- a:,S

1,4nin used t flagI~ inarl stndr ara~' vle jw.i.&I! jq ar i~
~~~~.:~~O- VI-1 SA-2M. ~i /-( 0 J-.I
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SE-4IVOLA TIIE *INTERNA! STANDAR AREA SU1M4ARY

a: J
Lb Cos:____ Case No.: S__ AS No.: - o o.:

Samole Nc. (St-andar:d) d:____Dte A a y ~ :~

Lab File ID (Standard): _ _____Tile Analyzed: 9!
IInstruman-t ID: *

I I54-(P!N) I =icY IIS4(PRY)

12 OUR AkEA # RT I R 1 RT I.AREA ~j RT -- ===--I--

12 H Od~3 7)
I~ ~ ~ ~ ~~~~~6 ST t2'og'_________ __

S"=- - -- -

II I I 'I

02gtI _L -7:7 J ILj ( -7~.-~~ Ujo ' -' 1~.-89
I3 PA,9- Q - ?

0 5I 
o5 I .1 -

I--------------- - I1 1 - - - - - -

510-S S 7 q~'~ L5:-!~~I gogI(p I

bI0 ~ra' ( .~'-3 I..± Y-1 00 I1,( I3 * 3 - I 7. 'I
II~~Jflfa i 2___ .j~j I - I1.'-1 e? 05(, A(- Ii~i 7 0(45--, 0302 I

~3*~N 2~~L ___7.

T- &15o'£I (QQ L1ifi~3
~~~::~~~~ ------------ 3 A I.~e .4&P? *3i

S! (~L~.t3O QLC~'(L c~5'~

- . _ __ _ _ _ _ _ I_ __ _ __ _ _ _ _ _ _ _ _ I_ _

T 7:__ _ __
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SEMnVOLATILE -ORGANIC GC/MS-TUNING AND MASS
CAL!BRATION - DECAFLUOROTRIPHENYLPHOSPHINE (DFTPP)

L a~ Nam~e: En~ginern Sbi-enc t cnre-_t:

Lab Code: Case No." _ . AS No.: MSG .No."

Lab File ID: >T1130 DFTPP Injection Dae: 11!30/88

Insrument ID: 70 1 DFTPP Injection Time: 12:48

I1 % RELATIVE
1 rnle I ION ABUNDANCE CRITERIA 1 ABUNDANCE

51 30.0 - 60.0% of mass 198 46.2
6Q-I Less than 2.0% of mass 69 0.01 0.0)1
69 6Mas 69 relative abundance 52.
70 Less than 2.0% of mass 69 0.0( 0.0)1

127 1 40.0 -.60.0% of mass 198 41.5.

19- Less than 1.0% of mass 198 .9
19t Base Peak, 100% relative abundance 100.
I9 5.0- 3.0% of mass 198 7.0

275 1 - 30.0% of mass 198 19.8

- 3 _ Greater than 1.00; of mass 198 1 1.76
1 4.41 11Present, but less than mass 443 01.1
1 42 1Greater than 40.0% of mass 198 S8.5~~~~1443 7:- 23.0% of as¢2I.(1.)

7~.- r-as 44 1 0. 3( 17 .6)2

I-Value is % mass 69 2-Value is % mass 442 o  "

THIS TUNE APPLIES TO THE FOLLOWING SAMPLES, MS, MSD, BLANKS, AND STANDARDS:

LAB LAB 1 DATE 1 TIME

SAMPLE 10 1 FILE ID I ANALYZED 1 ANALYZED

01 80 ug/mI BNA STO >SO606 11/30/88 13:07
021 88092198 Iml REANAL. 1 )S0607 11/30/88 14:13
031 88092130 Iml REANAL. >S0608 11/30/88 1 15:12
041 88092133 Iml REANAL. i )S0609 11/30/88 116
r51 98092162 Iml REANAL. i >$0610 11/30/8S 17:18

071. 8809L2186 Iml REANAL. I >0811 1 1130188 18:1S
071 88092.74 AC REANAL. 1 >$0612 11/30/-8 1 19:16

,81 992766 BN REANAL. >S 3 1 11/30/8S 1 20:1S 1

101 881092122 AC REANAL. >C0615 11/30/88 1 22:131) ,
11 88092732 Im1 REANAL. 1 >SO66 I 11/30/8e 2 114
121 88091976 REX Iml I >S0617 1 12101188 1 0:11
13 1 1, 11

IcSI I II

17 II
* I I II

2!_ I
S221I I

page of 1
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File YTl130 50 tig QFTPP - - Scar 76
8p., Ab 100. S -HIR, 4.94, min.- 50 100 150 *200 "250 300 -350 400 .9

h7 r -- 5 - !1

1990

70
442

4C-

1 148 123cJI. 4JJ. /,/ I I

so 100 150 200 250 300 0 400

File: )11130 Scar, : 76 Rein. tine: 1.96

niz lnt. nh ll. n/z ln. n/z lot. f l ot.

13.10 .372 91.10 .212 137.05 .275 189.15 .971 245.10 1.29

19.20 .889 92.00 1.113 137.2S 1.080 191.95 1.630 2610 1.B2

SO O 11.621 93.00 3.149 138.15 .826 193.05 1.2 9 251.00 .487

51.10 16.221 91.10 1.016 1O,.S .550 195.2s .508 2S5.10 39.848

52.20 2,111 96.10 .318 H.0S 2.160 196,00 2.625 256.10 5.399
S3.UO .169 98.00 3.239 112.35 .529 196.70 .826 258.10 2.79S

56.20 1.331 99.00 3.1S5 1M2.95 .805 198.10 100.000 265.00 1.059

S.1O 3.981 101.00 1.80011.15S 1,313 199.10 -6.966 272.00 .A87
S8.10 ,MI7 I0.10 1.228 118.15 2.625 201.40 .699 273.00 I.19
60.00 .318 10S.00 .275 IS3.1S .720 201.60 .608 271,.S 3.367

60.70 .88 106.20 .720 IS.0S .6S6 203,20 71 27S.15 19.797 1
60.90 .106 107.00, 9.697 IS6S 2.160 201,10 3,3S 276.15 3.028

63.10 1.927 108.00 2.371 1S.7S 720 205.10 .912 277.1S 1.524

6S.10 41.101-110.00 32.839 160.05 1.186 206.20 18,.886 28IS .233

69.00 52.19 111.10 3.959 161.0S .593 207.10 13.736 296.1S 1.531
73.10 .826 117.00 5.103 163.os .611 211.10 1.29 297.05 .29
71.00 3.981 118.1S- / .953 16S.1S .593 217.00- 5.526 303,0S .783

-7S.10 7.13S 119.1S 1.270 165.8S 783 221.10 6,013 303.25 8JOS
76.10 2.096 120.05 .611 W7.s :362 221.80 1.03 323.15 1.75?
77.10 10.716-23.1S 1.2?0 168.05 2.308 223.20 1.29 331US .910
78.10 2.922 12.0S .995 I7.IS 1.037 221.10 10.28 365.20 1.757 iI
79.00 2.771 125.1S 1.270 175,IS 1.691 22S.10 2.7S2 372.10 .805

80.10 2,52 127.15 fl.Sl 176.95 .S93 226.00 .572 403.20 .593



61. 65' .02 I".15 Ji1 MI1.0 I ,
6;-I.L5013.5 .5 165.65 I.Si2 2R2.16 .666 113.25 10136s

I.I3i~ 122-.05 '16.390%110 6.767 1+1.15, .61
Er6.0 - A6051S.52.55 S 18?.05 336?

[
L

|L

[.

I

I.

I
I:

I

[76



Case flo:. HSL1 Compounds 1/08

Contractor:., rfit, (()j Time: 13:07 L
Con~tract No: Laboratory 10: >S0606

Instrument ID: Initial Calibration Date: 10/d/188

Mlinimum~ RF for SPCC is Miaximumn X Diff for CCC is Z

Compound RF RF %Diff CCC SPC

H-Mitroso-Dirmethylamine .90169 .97337 7.95
2-Fluoropheiol 1.15802 1.27080 9.74
bis(2-Chloroethyl)ether 1.11892 1.17761 5:25
Phenol 1.41657 1.46679 3.55 iI
Phenol-d5 '1.22488 1,24768 1.86
An!Iline .54193 .54600 .75
2-Chiorophenol 1.23175 1.22921 .21 ~.
1,3-Dichlorobenzene 1.47535 1.39593 5.38
1,4-0ichlorobenzene 1.40530 1.37607 2.08 .-

Benzyl Chloride - - -

Benzy] Alcohol .72906 .74005 1.51A
1,2-Dichlorobenzene 1.32240 1.39494 5.49
2-llethylphenol 1.17367 1.36240 16.08
3--4-flethylphenol 1.07139 1.29827 21.18 .
bis(2-chloroisopropyl)Ether 2.15627 3.36908 56.25
H-Hitroso-Di-n-Propylamine .84050 .94366 12.27 ~
Nexachioroethane .53840 .58714 9.05
Dibromochloropropane - - -

Hitrobenzene .40312 .47247 17.21
Hitrobenzene-d5 .39137 .45847 17.14
2-Nitiophenol .24657 .25098 1.79
Isophorone .74170 .86068 16.04
bis(2-Chloroetthoxy)methane .49386 .54850 11.07
2,4-Dimethyiphenol .34849 .39683 13.87,
Benzoic Acid .29725 .36556 22.98
2,4-Dichilorophenol .56733 .56864 .23
1,2,4-Trichlorobenzene .36913 .33939 8.06
Naphthalene .94589 .91765 2.99
4-Cliloroaniline .36309 .35462 2.33
Nexachlorobutadiene .20283 .20391 .53
4-Chloro-3-flethylphenol .31360 .38168 21.71
2-lethylnaphtlialene .56397 .58983 4.58
-------------------- ------- ------- --- ----

RF - Response Factor from daily standard file at 80.00 mg/I

RF - Average Response Factor from Initial Calibration Form UI

10iff - Z Difference from original average or curue

CCC - Calibration Check ComApounds () SPCC - System Performance Check Compounds ('

Forif VII Page I of 3
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HSL Compounds

Case No: +Calibration Date: 11/30/88

Contractor: T . " lime: 13:07

Contract No: Laboratory ID: >S0606

Instrument' ID: initial Calibration Date: 10/1/88

linimum RF for SPCC is, Maximum X Diff for CCC is X

Compound RF RF XDiff CCC SPEC
- -. . . . . . . . . . . . ..-- - - - - - -- --- -------. . . . . . . ..-- - - - --- ----
Hexachlorocyclopentadiene .29568 .31497 6.52 ii

2,4,6-Trichiorophenol .42280 .37315 11.74
2,4,5-Trichlorophenol .52897 .43693 17.40U 2-Fluorobiphanyl 1.27220 1.01763 20.01
Z-Chloronaphthalene 1;23784 1.07732 12.97
2-Hitroaniline .47288 .61515 30.08
Dimethylphthalate 1.40629 1.25232 1.95
2,6-Dinitrotoluene .37415 .35614 4.81
Adenaphthylene 1.68918 1.48674 11.98
3-Hitroaniline .44557 .57056 28.05
2,4-Dinitrophenol .11898 .10674 10.29 "

Acenaphthene 1.13011 .92383 18.25
Dibenzofuran 1.64131 1.50133 8.53
2,4-Dinitrotoluene .28418 .33918 19.36
4-Hitrophenol .28450 .30420 6.92 t'

Fluorene 1.12850 .92206 18.29

Diethylphthalate 1.20939.1.03857 14.12
4-Chlorophenyl-phenylether .59183 .52517 11.26
4-Hitroaniline .35956 .35467 '1.36
2,4,6-Tribromophenol .21023 .22367 6.39
1,2-Diphenylhydra-ine - - -

Alpha-BHC - - -
Beta-gHC - - -

Gamma-BHC - - -
Delta-BHC
Heptachlor -

Aidri r, - -

H-Hitrosodiphenylamire .40286 .43802 8.73
4 ,6-Dinitro-2-Methylphenol .10514 - -

4-Bromophenyl-phenylether .21301 .22286 4.62
Hexachlorobenzene .26273 .27616 5.11
Pentachlorophenol .14536 .15977 9.91

RF Response Factor frop, daily standard file at 80.00 mg/L

RF Average Response Factor from Initial Calibration Form UI

%Diff- Z Difference from original average or curve

CCC Calibration Check Compounds (l) SPCC - System Performance Check Compounds {,,)

Form U1I Page 2 of 3
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HSL Compounds L
'Ease Ho: iCalibration Date: i1/30/88

Contractor:' • Time: 13:07

Contract Ho: Laboratory ID: >50606

Instrument, -1: Initial Calibration Date: 10/h,788

Minimum iF for SPCC is Maximum X Diff. for CCC is X

Compound- RF RF %Diff CCC SPCC

Phenanthrene 1.03431 101660 1.71
Anthracene 1,05155 ,3955 5.51
Di-n-Butylphthalate 1,51956 [.40248 -7.70 j

'4,4'-Dibromobiphenyl -

Fluoranthene 1.19047 1.1297 5.10 '
Heptachlor Epoxide - -

Endosulfan I - -

4,4'-DE - "
Dieldrin
Endrin - .
4,4'-0DD -

Endosulfan II
Endrin Aldehyde - -

4,4'-DOT
Endosulfan Sulfate
Dibutylchlorendate - -

Behzidine .04023 .03588 10.81
Pyrene 1.56086 1.36766 12,38
Terpheryl-dl4 1.05835 .99564 5.93

Butylbenzylphthalate 1.03390 .90180 12.78
3,'-Dichlorobenzidine .13689 .22429 63.85
Chrysene .99655 .99267 .39
Benzo(a)Anthracene 1.10407 1.10086 .29
bis(2-Ethylhexyl)Phthalate 1,21073 1.06473 12.06
Di-n-octylphthalate 3.40275 2.57819 24.23 '

Benzo(a)Pyrene 1.32098 1.31996 .08 *

Benzo(b)Fluoranthene 1.60850 1.61742 .55!
Indeno(l,2,)-cd)Pyrene .96800 .88866 8.20
Dibenzo(a,h)Anthracene .87481 1.06109 21.29

Benzo(k)Fluoranthene 1,44370 1.23486 14.47
Benzo(-g,h,i)Perylene .89761 1,09695 22.21

RF - Response Factor from daily standard file at 80.00 mg/L

RF - Ruerage Response Factor from Initial Calibration Form VI

%Diff - X Difference from original auerage or curve

CCC - Calibration Check Compounds (.) SPCC - System Performance Check Compounds (,,}

Form VI1 Page 3 of 3
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SEMIVOLATILE INTERNAL ,STANDARD AREA SUMMARY

Lab Name: Engineering Science Contract: _

Lab Code: Case No.: - SAS No.: SDG No.:

Lab File ID (Standard): >S0606 Date Analyzed:11/30/88

Instrument ID: 70 1 Time Analyzed: 13:07

ISI(DCB) I I IS2"(NPT) I I 1S3(ANT) I
'I. AREA #1 RT I AREA #1 RT I AREA #1 RT I

1 12 HOUR STDI 110671. 1 9.11! 389852. 1 12.731 244062. 1 18.201

I UPPER LIMIT 221342. 1 1 779704. 1 1 488124. 1 1
I LOWER LIMITL 55335. 1 1194926. 122031.

II I 122031.= _

SAMPLE
NO.V I- I== ====== I=== ========1--------

01188092198 1mli 100089. 1 9.07! 390200. 1 12.70! 221026. 1 18.181
02188092130 ImlI 96458. 1 9..07 367660. 1 12.691 210105. 1 18.181
03188092133 imlI 94476. 1 9.071 359915. 1 12.701 208824. 1 18.181
04188092162 imlI 91675. 1 9.09! 350433. 1 12.711 201940. 1 18.191
051,88092186 imlI 98081. 1 9.07! 378637. 12.691 222160. 1 18.181
06188092574 AC 1 96301. I 9.09! 347940. 1 12.741 203153. 1 18.181
07188092766 BN I 120776. I 9.09! 457904. 1 12.69! 227529. 1 18.17!
08188092301 1mll 115 080. 1 9.07! 463142. I 12.68! 249602. 1 18.171
09188092122 AC 1 213815. 1 9.10! 843428.* 12.71! 430033. 1 18.20!
10188092732 ImlI 106202. 1 9.041 397365. 1 12.70! 214955. 1 18.18!
11188091976 REX! 103544. 1 9.101 406331. 1 12.701 228799. 1 18.19!121I

i 131I
141 1

161I
I 171I

18 1 1 -I
19 1 I I1

2! _ _ _ _ _ _ _ _ _ _ _ I __ _ _I__ _ _ _ _!_ _ __I _ _ _ _ __! _ _ I

211 I I I
221 1 I I

ISI (DCB) = 1,4-Dichlorobenzene-d4 UPPER LIMIT = + 100%
IS2 (NPT) = Naphthalene-d8 of internal stansard area.
IS3 (ANT) = Acenaphthene-d8 LOWER LIMIT = - 50%

of internal standard area.

# Column used to flag internal standard area values with an asterisk

page 1 of I
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SEMIVOLATILE INTERNAL STANDARD AREA SUMMARY

Lab Name:Engineering Science Contract:

Lab Code:, ES01 Case No.: SAS No.: SDG No.:

Lab File ID (Standard): >S0606 Date Analyzed:11/30/88

Instrument ID: 70 1 Time Analyzed: 13:-07

Is4(PHN I I IS5(CRY) I IS3(PRY)
AREA #1 RT I AREA #I RT I AREA #1 RT

=I ... =I== . . . .. - . . I

12 HOUR STDI 398583. 1 22.851 323333. 1 31.321 245167. 1 37.311
..........................-----------------------------------------------

I UPPER LIMITI 797166. 1I 646666. I 490334. 1 1

I LOWER LIMITI 199291. 1 161666. 122584.

I EPA SAMPLE
NO.'

01188092198 ImlI 3634-63. 1 22.841 308891. 1 31.281 148561. 1 37.291
02188092130 ImlI 322867. 1 22.841 275135. 1 31.281 67536.*I 37.311
03188092133 im!l 34'1401. 1 22.841 281286. 1 31.271 108142.*I 37.31!
04188092162 imlI 326830. 1 22.851 278444. 1 31.271 131941. 1 37.301
05188092186 ImlI 356156. 1 22.841 282466. 1 31.281 140968. 1 37.291
06188092574 AC 1 334654. 1 22.861 272080. 1 31.291 147575. 1 37.321
07188092766 -BN'I 416923. 1 22.831 329995. 1 31.281 0.*I 0.001
08188092301 ImlI 409603. 1 22.831 329772. 1 31.281 80672.*I 37.321
09188092122 AC - 793152. 1 22.861 641909. 1 31.311 433144. 1 37.331
10188092732 imlI 298745. 1 22.831 250100. 1 31.281 137026. 1 37.32!
11188091976 REXI 361228. 1 22.851 263307. 1 31.301 137813. 1 37.321
121

131

141

161

171 _
181

21_

211

221

IS4 (PHN) = Phenanthrene-di0 UPPER LIMIT =+ 100%

IS5 (CRY) = Chrysene-d12 of internal stansard area.

IS6 (PRY) = Perylene-dl2 LOWER LIMIT = - 50%

of internal standard area.

#Column used to flag internal standard area values with an asterisk

page I of 1
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• -.EMI',OLAT'.LE C[iGANi" G-/M TUNING AND MASS -

I- DECAFLLICEC;TRiE'HENYLPHOSPHINE (DFTPP .

[ La;: L{ ime c. S ey'c<e Contract :.

Lai; ," %: a Case N,),. $_SA$ No. : SDG IN .

La;.- File IL': ,T1213 DFTPP Injection Date: 12/13/88

Ins-rur-en- IU: 7L 1 DFTPP Irhjection Time: I :3;1

I % RELATIVE
I n/c I ION ABUNDANCE CRITERIA I ABUNDANCE

1 51 30.0 - 6o.'% of mass 198 I 54.9
6: 1 Lezs than 2.0% of mnss 69 I .7( 1:0)

1 69 Mass 69 relative abundahce 1 66.
7 , Less than 2.0 of mass 69 1 0.0( 0.0)

I 127 I 4t;.u - 6u..0% of mass 198 45.5
I 197 1 Les: than I.0% of mass 198 • .4
I 1i- I .. ase Peak, 10o% relative abundance,_I 10U.
I 199 I 5.0 - 9.0% of mass. 19 __1 __ __ I 7.1
215 1 0.0 - :0.0p of mass 19_ 1 17.4
t, 5 I Greater than 1.00% of mass 198 1.47

1 I 441 Piesent, but less than mass 443 6.9
1 _Iz I Greater th~an 4u.0.% of- mass 198 4 9.U

I 4L3 i 17.0 - e3.WP. of mass 442 8.9( 18.2)

I-Value it % mass 69 2-Value is nass 442 S

1THIS TUIHL APPLIEb 'lu THE FuLLOWING SAMPLES, MS, MSD, BLANKS, AND S'?ANDARDS

LAE- I LAB DATE I TINE
%7-AMPLE IL) I FILE ID ANALYZED I ANALYZEDI ANLYE I

Ul1 bo mg/L BNA STD + IS I )SL7t8 1 12/13/88 1 11:59 I
U21 8SU92b73 BN ZmI + IS >S0709 I 12/1"/88 1 12'5
UI. 8d113O9U AC Iml + IS >S0710 1 12/13/88 1 13:58 1
0q1 8b113090 BN i.mi + IS >S0711 1 12/13/88I 14.:58
ObI 88113u91 AC lml + 1S >S0712 1 12/13/88 15:58
061 88113091 BN Iml + IS >S0713 1 12/13/88 1 16:58 1
U7I b8113092 AC iml + IS >S0714 12/13/88 17:580 81 86113092 BN iml + IS >S0715 12/13/88 18:571
U91 E8113113 AC Iml + IS >S0716 12/13/88 19:57

101 88113113 SN iml + IS >S0717 12/13/88 20:56
1i1 88113113 AC BLANK >S0718 12/13/88 21:56
121 88113113 BN BLANK >S0719 12/13/88 22:55
131

_151 I

2U "' I
211I

Page I ot I
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Tile >T1213 50-nS DFTPP Scan 78
Bpk Rb 100. ADD NRM DVC 4.98 m>n."100 -1O 200 250 3O "S50

10 ±00

9 -90

8 80

69

66
77 442
/ 12? 5I

401 4

21. .

._, "' . L ..L
.......................................... ""''....'.......................

100 50 200 250 300 350 .400

:ile: >TI213 Scan 9: 78 Retn. timde: 4.98

mlz Int. tlz Int. M/2 I nt. mlz Int. mlz Int.

41.10 .569 84.10 1.139 129.05 19.609 177.05 1.091 225.10 2.268
43.20 1.708 85.10 1.357 130.15 1.120 179.05 2.942 221.10 3.635
44.10 1.224 86.00 .560 131.05 .266 180.15 1.908 229.00 .826
49.20 .930 87.10 .408 132.45 .1?0 181.05 .541 242.90 .313
50.10 14.151 91.10 1.129 133.15 .465 183.25 1.082 244.20 7.489
51.10 54.926 92.00 .484 135.05 1.784 185.15 1.500 245.20 .437
52.00 2.942 93.00 4.622 156.25 .237 186.05 11.086 246.00 1.510
53.10 .313 15.10 .949 141.05 1.775 187.05 3.151 255.10 36.636
55.00 2.582 96.00 1.538 142.15 .902 191.05 .418 256.10 5.296
56.10 2.752 97.00 1.054 142.95 .342 192.05 .513 257.30 .323
57.00 7.327 98.10 3.284 i47.15 1.727 193.05 .902 258.00 1.984
58.10 .380 99.00 3.550 148.05 1.946 196.10 3.597 259.00 .228
61.00 .304 101.00 1.063 148.95 .285 196.90 .370 265.00 .503
63.20 1.870 103.10 .902 151.05 .266 198.10 100.000 273.10 1.101
63.90 .313 104.10 .959 153.05 .883 199.10 7.147 274.05 2.620
65.10 .873 105.l 1.376 154.05- .361 201.40- .408 275.15 17.416
67.00 .674 1' . 165 155.05 1.490 204.10 2.705 276.15 2.344
68.10 .664 Y. 11.418 156.15 1.775 205.20 4.157 277.15 1.357
69.00 66,059 108,10 1.851 157,15 .683 206.10 17.407 281.05 .731
71.20 1.405 110.00 33.855 157.75 .209 207.10 5.476 296.15 4.195
73.20 1.965 111.00 4.470 159.95 .399 208.10 1.386 323.25 .494
74.10 4.594 116.10 .560 161.05 1.054 211.10 .883 334.15 .513
75.00 7.688 117.00 6549 164.95 .456 212.0 .190 354,20 .342 772
76.10 2.781 118.15 .3 166.05 .035 217.10 4.727 365.10 1.471
77.10 49.440 122.05 .967 167.05 4.024 208.20 .294 372.20 .674
78.10 3.673 125.15 1.414 168.05 1.614 221.10 6.748 423.20 2.923

. . . .. . r
I I



MU.IU i-;24 i&.o Zl 1. 12 .jq.1 * ZjL.is od) 44L.L) 4Y.U1

81.00 4.632 127.15 45.501 175.05 1.329 223.10 .978 443.25 8.941
.82.10 1.670,128.15 3.303 176.15 .475 224.10 9.975 444.25 .408
83.10 1.974

II

I

1T

4.
V

I I



Cantiuih a C ibration Chkck
HSL -Cbmpobnds

taseio' . CalibrationDate: 12/13/88 ,

- -~ Z~Jb~f < Time: il';59

fIontratt No:, Laboratory ID07>9708

nsteuDnt . Initial Calibration Date: 10/i/88

M inirUu RF for SPCC is Maximum X-Diff for CCC is Z

Corpound RF RF %Diff CCC SPCC

H-Hitroso-Dimethylamine .0169 1.09970 21.96
2-Fluorophenoi 1.15802 1.43896 24.26
bis(2-Chloroethyl)ether 1,11892 1.20243 7.46
Phenol 1.41657 1.59954 12.92 '

Phenol-d5 1.22488"1.48672 21.38
-Aniline .54193 .61300 13.11
2-Chorophenol 1.23175 1.28368 4.22
1,3-Dichlorobenzene 1.47535 1.38929 5.83
1,4-Dichlorobenzene 1.40530 1.34819 4.06 1
Benzy) Chloride - - -

Benzyl Alcohol .72906 .78224 7.29
1,2-Dichlorobenzene 1.32240 1.44950 9.61
2-Methylphenol 1.17367 1.36409 16.22
--4-hethylphenol 1.07139 1.38221 29.01

bis(2-chloroisopropylJEther 2.15627 3.52591 63.52
H-Hitroso-Di-n-Propylamine .84050 1.07114 27.44 ,
Hexac ,loroethane .53840 .60060 11.55
Dibromochloropropane - - -

Hitrobenzene .40312 .49495 22.78
Hitrobenzene-d5 .3?137 .46217 18.09
2-Hitrophenol ,24657 .26593 7.85 '
Isophorone .74170 .89234 20.31
bis(2-Chioroethoxy)methane .41386 .60136 21.77
2,4-Dhtethylphenol .34849 .34691 .45
Benzoic Acid .29725 .41169 38.50
2,4-Dichlorophenol .56733 .55204 2.70 '

1,2,4-Trichlorobenzene .36913 .3190 13.56
Naphthalene .94589 .92828 1.86
4-Chloroaniline .36309 p36253 .15
Hexachlorobutadiene .20283 .18916 6.74
4-Chloro-3-Methylphenol .31360 .33866 7.99 '

2-flethylnaphthalene .56397 .57940 2.73

RF - Response Factor from daily standard file at 80.00 mg/L

RF - Auerage Response Factor from Initial Calibration Fora I

XDiff - X Difference frob original average or curue

CCC - Calibration Check Compounds (i) SPCC - System Performance Check Compounds (-)

Form UIl Page 1 of 3
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Continuing Calibration Check
HSL -Compounds

Case No: Calibration-Date: 12/13/88

- l~ Contractor:g~IE ,~~tJ~ Tine: 11:5?

[ Contract-.No: Laboratory ID:- )S008

Instrument iD: ' Initial Calibration Date: lIM'/88

Mlinim~um RF for SPCC 'is Mlaximnum I Diff for CCC is Z

Compound RF RF %Diff CCC SPCC

Nexachiorocyclopentadiene .29568 .28065 5.086
V 2,4,6-Trichlorophenol .42280 .38546 8.83

2,4,5-Trichloropheno] .528?7 .47553, 10.10
2-Fluorobiphenyl 1.27220 1.05422 17.13

r 2-Chloronaphtfialene 1.23784 1.02377 17.29
2-Nitroiniline .47288 .5?225 25.24
Dimethylphthalate 1.40629 1.18893 15.46
2,6-Dinitrotoluene .37415 .35767 4.40
A cenacrtthylene 1.68M1 1.39698 17.30

L. -Hitroaniline .44557 .62923 41.22
2,4-Dinitrophenol .11898 .13442 12.98r cenaphtherie 1.13011 .93325 17.42
Dibe~izofuran 1.6413i 1.44062 12.23
2,4-Dinitrotoluene .28418 .32749 15.24[ 4-Ilitrophenol .2C450 .21678 23,80
Fluorerne 1,12850 .83982 25.58
biett.ylphthalate 1.2093? .97795 19.14
4-Chiorophenyl-phenylether .59183 .47226 '20.20

S 4-Hitroar,iline .35956 .25536 28.98
2,4,6-Tribromophenol .21023 .17430 17.09
l,2-DiPhEAYlhydra~inE - - -

fII lpha-BHC - - -
teta-BHC - - -

Garmaa-ERC - - -

Delta-BHC - - -

Heptachior -II Aidrin - - -
li-fiitrosodiphenylamine .40286 .44313 10.00

r 4,6-Dinitro--iethnylpheno1 .10514 - -
S 4-Bromophenyl-phenylether .21301 .21802 2.35

flexachlorobenzene .26273 .25618 2.49
Pentachlorephenol .14536 .14065 3.24

RF -Response Factor from daily standard filte at 90.00 n9/L

[ RF -Average Response Factor from Initial Calibration For,~ VI

%Diff - X Difference from original average or curve

CC[ - Calibration Check Cospounds (t) SPCC -System Performance Check Compounds (1

[Form UJi Page 2 of 3
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6B|

.E.11VLATiLE INTERNAL STANDAIRD AREA SUMMAkY

La:.. ae: Engcineer r g Science Contract: ..___

Lai5 Ccod.?: Case No. _ _ SAS' No. : SDG No. :

Lat Fi-e ID (Standard): >$0708 Date Analyzed:12/13/88

In::rumezit ID: /0 1 Time Analyzed: 11:59 1

I I !SI(DCB) I IS3(ANTj I ]
I AREA #4 RT I AREA 4I RT I AREA #1 RT I

1 12 HOUR STD I 150984. 1 '9.111 533943. , 12.7 ,1 34980I. 1 18.21 1
iI I I

I UPPER LIVITI 301968,. 1 1067886. 1 69c602. II = .. . . . .i. . . .. . . . . .[ . . .

I LOWER LIMITI 75492. 1 266972; . .2 1749 .1. _ I -l
- - - --.. . .. .. .. .. .. .. l. . .I

I SAM-LE" I I" I

i C . II I I

, i b.su9_ 73 bN 1 15-14 . I 9.141 623,04. I 12.8i 324362. 1 18.241
Lc11oo!13)9kj AC 1 155j39. I 9.131 621007. I 12.761 322686. 1 18.221
"31d " 's' bN 139Y98. 1 9.131 490426. 1 12.801 287512. 1 18.271
U4IC8 i .U9- AC 129684. 1 9.-51 507152. 1 12.821 *267359. 18.251
0518 1i30 1 bN 1 1336u0. I 9.161 464759. I i2.821 264005. 18 .28 I
U66U1I 30z AC I 150UI. *1 9.611 203465.*i 13.121 219223. 18.431
o71I81n3t)92 b N ! 139546. 1 9.14i 477501. i 12.811 275t61. I 18.2bI
U0:j6113113 AC I 111205. 1 9.161 &26043. I 12,851 220256. I 1;.27 1
09 .8113113 BN 1 118210. 1 9.201 477713. 1 12.891 246655. 1 18.311
101bl13113 AC i 1.8686. 1 9.141 577283. 1 12.861 293163. ! 18.291
11188113113 BN I 165054. 1 9.161 598202. I 12.791 326793. 1 18.301
121 I '_

171

191I

2 '

• 1 __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _

IS1 (00--,-) = 1,4-Llichlorobenzene-dJ4 UPPER LIMIT =+ 100%
SZz (NP'f) = Naphithalene-du of internal stansard area.

i$ (ANT) -- Acenaphthene-d8 LOWER LIMIT = - 50'.
of internal standardJ area.

Column used to flag internal standard area values with an asterisk

page 1 or I

FOR M VIII SV-1 1/8", Re%1

776_



SEMIVOLATILE INTERNAL STANDARD AREA SUMMARY

Lab Namt;:Enginerinq Science Contract::_

Lab Code: ESul Case No.: SAS No.: SDG No.:

U Lab F:,le ID (tStandardy: >307U8 Date Analy-ed:12/13/88

instrument IV: 70 1 Time Analyzed: 11:59

IS4-(PHN) :! I SS(CRY) I IS3-(PRY) I
I AREA #1 RT I AREA #1 RrT AREA #1 RT

i2 HOCJR STD, 519611. 2"2.861 358461. I 31.35i 264057. 1 37.441
... , . . . .i. . . . .'. . . I .. . .. . =1 .. .= = - = -. . "i. .

UPPER LIMIT! 1039222. 1 1 716922. j- 1 528114.

I LOWE-, LIMIT, 259806. I [ 1-9230. 132028.

EPA SAMP'LE II
I 'JY. I I

0i1l 0u9z573 SN 1 519966. I 22.951 325616. 1 31.401 151305. 1 37.521
02Ib81130j9U AC 1 504717. 1 22.901 309277. 1 31.36! 206282. 1 37.461
03 i811309u BN 1 434759. 1 22.921 251032. 1 31.381 162076. 1 37.501
U4183113091 AC 40,1U95. 1 22.941 219925. 1 31.391 139050. 1 37.531
05188113091 BN 397280. 1 22.951 217009. 1 31.401 135226. 1 37.531
06I88113092 AC 1 362647. 23.101 199485. 1 31.56! 123034.*, 37.701
07188113092 BN i 414869, 1 22.931 224044. 1 31.39! 141425. 1 37.511
08188113113 AC 1 335984. 1 22.951 195017. 1 31.401 113507.*1 37.541
0918t.113113 EN 1 354505. 1 23.03! 195245. 1 31.43! 120685.*I 37.581
10188113113 AC 1 440901. 1 22.971 244010. 1 31.43! 149144. 1 37.55!
11188113113 EN 1 489864. 1 22.99! 282896. 1 31.43! 161786. 1 37.57!

J 121

1 141

1b;

I 2z;

16.4 il-HN) = Phenanth~rene--dlO UPPER LIMIT =+ 100%.
! .5 (CRY) = Chrysene-dI2 of internal stansard area.
iSo {PkY] = Perylene-d1Z. LOWER LIMIT = - 50%

of internal standard area.
12! Column, used to _ag internal standard area values with an asterisk

page 1 oz 1I
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ULJWI ILL LUNI 1NUING LIIiLll IUN LHIELXI

LabName: Cortract: __

tab -C6d = __ _ . No.; SAS No.: j
Instrument, IDVOCAL .Calibratiorn i ate(£):_912'/-%' "

LAE FILE ID: -.3 " Irnit. Ca-lib. 'Date(s):-91",l"w'"  "

COMPOUND RRF RRF50 %D

BenzyI ch-] oride 4.43 6.10 -37.70
bis (2-choroethoxy),
methane-...... 0.12 100.00
bis (2-choro.isopropyI
ether, ., 0°.-42 100.00-
Bromobenzene .3.-08 3.20 -3.90
Bromodichloromethane 4.91 4.40 10.39
Bromof orrmi__ _ 3.32 3 .10 6.63
Bromomethare .. . .. 0.43 0 .62 -44.1-9 _
Carbon -tetrachloride -__ .00 4.40 12.00
Chioroacetaldehyde 0.07 100.00
Chlorobenzene 1.38 1.30 5-.80
Chioroetharie____ _ 0.73 0.88 -20.55
Chloroform 4.22 3.60 14.69
1-Chorohexane "_ _0.82 0.82 0.00
2-Chloroethy vinyl ether_ 0.12 100.00
Chloromethane 1.84 2.21 -20.11
Chloromethyl methyl ether_ 0.02 100.00
o_,m.,& p _Chlorotoluenes. 3..4 3.40 -1.80
Dibromochioromethane "4.68 4.30 8.12
Dibr oromethane 3.06 3.00 1.96
1,2_Dichloroberzere 2.22 2.10 5.41
1,3Dichlorobenizene 1.79 1'.70 5.03
1,4_Dichlorobenzene 1.83 1.80 1.64
DichlorodiflIuormethane_ 0.54 100.00
1,1 _Dichloroethane 2.74 2.40 12.41
1,2_ichloroethane 3.74 3.20 14.44
1,1_Dichloroethylere 1 .32 1.40 -6.06
tran._1,2_dichloroethylene 2.96 2,.70 8.78
Dichloronmetharne 4.72 5.50 -16.53
1,2_Dichloropropane 3.18 2.80 11.95
1,3._Dichloropropyene_ 0.47 0.48 -2.13
1,1,2,2_Tetrachloro ethan e_ 4.04 3.60 10.89
1,1,1,2_Tetrachloroethare_ 4.83 3.80 21.33
Tetrachloroethylene 5.06 4.40 13.04
1,1,l_Trichloroethane 2.77 2.50 9.75
1,1,2_Trichloroethane 4.42 4.80 -8.60
Trichloroethylene 4.06 3.70 8.87
TrichIorofIuormethane 0.78 0.76 2.56
Trichloropropane 3.08 3.20 -3.90
Vinyl chloride 1.84 1.35 26. 6-3
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-VOLATILE CONTINUING CALLIBRnTION CHECK

L abNamie:ENGINEERING SCIENCE Contract-:

L Lab Code: Case No.: SAS Nb.: SDG No.:

Instrument ID. :"%'CYC. Calibration Date s .  
_-__

LAB FILE ID: RR F 50 3 /v-~

COMPOUND RRF RRFSO %D

L Benzene- . ,4.45 3.50 -21.35
Chlorobenzene 4.74 4.20 -11.39
1,2 Dichloroerizere 3.79 3.30 -12.93
1,3_Dichlorobenzere 4.18 3.70 -11.48
1,4_Dichorobenzene 3.35 3.00 -10.45
Ethyl gerzene 3.10 2.70 -12.90
Toluene 3.55 3.20 -9.86
Xylenes_ 10.40 9.00 -13..46.
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600 BANCROFT WAY
BERKELEY. CA 94710

ENGINEERING-SCIENCE, INC. Tel: (415) 548-7970 Fax: (415) 548-7635

Job No.: OR001

Work Order No.: 1028

Client: ES Oak Ridge
Attention: Bill Hayden

Address: 710 S. Illinois Avenue
Suite F-103
Oak Ridge, Tn. 37830

Project: Duluth ANGB.

Attached are the analytical reports for the water sample(s) receivedI. by this laboratory on 9-23-88.
Sample Preparation Data

-Laboratory Client Date Date* Date Date*
Sample No. Sample ID Test collected extracted analyzed 2nd col.

88092612 DANGB-2-MW7-GWl BA-I 9-22-88 10-13-88
-88092612 DANGB-2-MW7-GW1 CD-F 9-22-88 10-26-88

[88092612 DANGB-2-MW7-GWl CR-F 9-22-88 10-19-88
88092612 DANGB-2-MW7-GW1 PB-F 9-22-88 10-24-88
88092612 DANGB-2-MW7-GW1 418.1 9-22-88 10-01-88 10-10-88
88092612 DANGB-2-MW7-GW1 8010 9-22-88 9-27-88 9-30-88

!. 88092612 DANGB-2-MW7-GWl 8020 9-22-88 9-27-88
88092612 DANGB-2-MW7-GWI 8270 9-22-88 9-28-88 11-06-88

|-88092613 DANGB-2-MW6-GW1 BA-I 9-22-88 10-13-88
88092613 DANGB-2-MW6-GWl CD-F 9-22-88 10-26-88
88092613 DANGB-2-MW6-GW1 CR-F 9-22-88 10-19-88
88092613 DANGB-2-MW6-GW1 PB-F 9-22-88 10-24-88
88092613 DANGB-2-MW6-GWI 418.1 9-22-88 10-01-88 10-10-88
88092613 DANGB-2-MW6-GWI 8010 9-22-88 9-27-88 9-30-88
18092613 DAGB-2-MW6-GW1 8020 9-22-88 9-27-88
88092613 DANGB-2-MW6-GW1 8270 9-22-88 9-28-88 11-07-88
88092614 DANGB-2-MW5-GW1 BA-I 9-22-88 10-13-88
88092614 DANGB-2-MW5-GWI CD-F 9-22-88 10-26-88

[ 88092614 DANGB-2-MW5-GW1 CR-F 9-22-88 10-19-88
88092614 DANGB-2-MW5-GW1 PB-F 9-22-88 10-24-88
88092614 DANGB-2-MW5-GWI 418.1 9-22-88 10-01-88 10-10-88

r 88092614 DANGB-2-MW5-GW1 8010 9-22-88 9-29-88 9-27-88
88092614 DANGB-2-MW5-GW1 8020 9-22-88 9-29-88

-88092614 DANGB-2-MW5-GW1 8270 9-22-88 9-28-88 11-07-88

* If applicable

89-DULU0919 1 CL-FRM01
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Job No.: OR001

Work Order No.: 1028

Project: Duluth ANGB

Sample Preparation Data.

Laboratory Client Date Date* Date Date*
Sample No; Sample ID Test collected extracted analyzed 2nd col.

88092615 DANGB-2-MW38-GWl BA-I 9-22-88 10-21-88
88092615 DANGB-2-MW38-GW1 CD-F 9-22-88 10-27-88
88092615 DANGB-2-MW38-GWl CR-F 9-22-88 10-21-88
88092615 DANGB-2-MW38-GWI PB-F 9-22-88 10-22-88
88092615 DANGB-2-MW38-GWI 418.1 9-22-88 10-01-88 10-10-88
88092615 DANGB-2-MW38-GWl 8010 9-22-88 9-29-88 9-27-88
88092615 ;DANGB-2-MW38-GW1 8020 9-22-88 9-29-88
88092615. DANGB-2-MW38-GW1 8270 9-22-88 9-28-88 11-07-88
88092616 DANGB-2-GW2B-GWl BA-I 9-22-88 10-13-88
88092616 DANGB-2-GW2B-GW1 CD-F 9-22-88 10-26-88
88092616 DANGB-2-GW2B-GW1 CR-F 9-22-88 10-19-88
88092616 DANGB-2-GW2B-GWl PB-F 9-22-88 10-24-88
88092616 DANGB-2-GW2B-GW1 418.1 9-22-88 10-01-88 10-10-88
88092616 DANGB-2-GW2B-GWI 8010 9-22-88 9-27-88 10-03-88
88092616 DANGB-2-GW2B-GW1 8020 9-22-88 9-27-88
88092616 DANGB-2-GW2B-GWI 8270 9-22-88 9-28-88 11-06-88
88092617 MATRIX SPIKE DUP MW6 418.1 9-22-88 10-01-88 10-10-88
88092617 DANGB-2-MW5-GWI 8080 9-22-88 9-28-88 10-24-88
88092617 DANGB-2-MW5-GWI 8270 9-22-88 9-28-88 11-07-88
88092618 DANGB-FBI5 8010 9-22-88 9-29-88 9-30-88
88092618 DANGB-FB15 8020 9-22-88 9-29-88
88092619 DANGB-TB11 8010 9-16-88 9-28-88 9-29-88
88092619 DANGB-TB1I 8020 9-16-88 9-28-88
88092620 DANGB-8-GW8C-GW1 418.1 9-22-88 10-01-88 10-10-88
88092621 DANGB-4-MW8-GWI 418.1 9-22-88 10-01-88 10-10-88

* If applicable

89-DULU0919 2 CL-FRM01
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L CASE NARRATIVE
QUALITY CONTROL RESULTS SUMMARY
SAMPLE NO(S).: 88092612-88092621

WORK ORDER NO : 1028

I

These water samples were received at the ES Berkeley Laboratory
on 9-23-88. They were received cold and intact.

I

I
I
I
I

I
I
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ENGINEERING-SCIENCE INC. PAGE 1

12/27/88 1
ANALYSIS REPORT

)RK ORDER NUMBER: 1028 ,

)B NUMBER : ZBOOOOOO0440 APPROVED'BY.,

,RK ORDER DATE : 09/23/88 Lab Supervisor J
SPORT DATA: CLIENT DATA:

3 OAK RIDGE/DULUTH ANGB ES OAK RIDGE/DULUTH ANGB ( 134)

10 S. ILLINOIS AVE. STE. S103 710 S. ILLINOIS AVE. STE. S103

%K RIDGE, TN 37830 OAK RIDGE, TN 37830

{LL HAYDEN

OF REPORT COPIES: 1

ONTRACT / PO # z OROOl

ONTACT : BILL HAYDEN

(615)-481-3920

4SK: 2, UNITS: mg/L

DANGB-2-MW7-GW1 DANGB-2-MW6-GW1 DANGB-2-MW5-GWI DANGB-2-MW38- DANGB-2-GW2B-

GW1 GW1

TST COMPOUND 88092612 88092613 88092614 88092615 88092616

'ID DIG FLAME NA NA NA NA NA

:ID DIG FURNACE NA NA NA NA NA

RIUM <0.2 <0.2 <0.2 <0.2 <0.21

kDMIUM <0.005 <0.005 <0.005 <0.005 <0.005

iROMIUM <0.01 <0.01 <0.01 <0.01 <0.01

:AD <0.005 <0.005 <0.005 <0.005 <0.005

) - Not Deterted
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ENGINEERING-SCIENCE INC. PAGE 2

12/27188

ILRK ORDER NUMBER: 1028 ANALYSIS REPORT

JOB NUMBER : ZBOOOOOO0440 APPROVED BY _

RK ORDER DATE : 09/23/88 Lab Supervisor

tREPORT DATA: CLIENT DATA:

ES OAK RIDGE/DULUTH ANGB ES OAK RIDGE/DULUTH ANGB ( 134)

10 S. ILLINOIS AVE. STE. S103 710 S. ILLINOIS AVE. STE. S103

K RIDGE, TN 37830 OAK RIDGE, TN 37830

BILL HAYDEN

SOF REPORT COPIES: 1

CONTRACT / PO # : OROO

NTACT : BILL HAYDEN

I(615)-481-3920
TASK: 3, UNITS: mg/L

DANGB-2-MW7-GW1 DANGB-2-MW6-GW1 DANGB-2-MW5-GW1 DANGB-2-MW38- DANGB-2-GW2B- MATRIX SPIKE/
GWI GW1 DUP MW6

TEST COMPOUND 88092612 88092613 88092614 88092615 88092616 88092617

I'1.1-ERLU-YRCRO4- -15------ 15--------- --- 05----------- <.5--------- <.5--------- - -05---------1.1PTOEMHDOABS <1.5 <1.5 <1.5 <1.5 <1.5 <1.5

I

D -Not Deterred

I-787
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ENGINEERING-SCIENCE INC. PAGE 3

12/27/88

ANALYSIS REPORr FOR WORK ORDER NUMBER 1028

tSK: 3i UNITS: mg/L

DANGB-8-GW8C- DANGB-4-MW8- Li
GW1 GW1

'ST COMPOUND 88092620 88092621

18.1 PETROLEUM HYDROCARBONS <1.5 <1.5

-I

*Not Detected

788

--- ------



ENGINEERING-SCIENCE INC. -PAGE 4

12/27/88

LRK ORDER NUMBER: 
1028 ANLSSRPT

JOB NUMBER : ZBO000000440 APPROVED BY ______________

[IORK ORDER DATE : 09/23/88 Lab Supervisor

REPORT DATA: CLIENT DATA:
ES OAK RIDGE/DULUTH ANGB ES OAK RIDGE/DULUTH ANGB C 134)

~10 S. ILLINOIS AVE. STE. S103 710 S. ILLINOIS AVE. STE. S103

LI1AK RIDGE, TN 37830 OAK RIDGE, TN 37830
BILL HAYDEN

fOF REPORT COPIES: 1

CONTRACT / P0 # : OR001

ORTACT :BILL HAYDEN

F (615)-481-3920

TASK: 4, UNITS: ug/L, GROUP 8010

DANGB-2-MW7-GW1 DANGB-2-MW6-GWI DANGB-2-MW5-GW1 OANGB-2-MW38- DANGB-2-GW2B- DANGB-FB15

GW1 GW1
TEST COMPOUND 88092612 88092613 88092614 88092615 88092616 88092618
-------------------------- --------------- --------------- --------------- --------------- --------------- ------------

LENZYL CHLORIDE ND ND ND ND ND ND
BIS (2-CHLOROETHOXY)METHANE ND ND ND ND ND NO
[IS (2-CHLOROISOPROPYL)ETHER ND ND ND ND ND ND
j ROMOBENZENE ND ND ND ND ND ND
%ROMOICHLOROMETHANE ND ND ND ND ND ND
BROMOFORM ND ND NO ND ND ND
JROMOETHANE ND NO ND ND ND ND
ARBON TETRACHLORIDE NO ND ND ND ND ND
CHLORACETALDEHYDE ND ND NO ND ND ND
CHLORAL ND ND ND ND ND q
HLOROBENZENE ND ND ND ND ND ND

IHROTNENO ND ND ND ND ND
CHLOROFORM ND ND ND 0.868 ND ND
II.CHLORONEXANE ND ND RD NO ND NO
-CHLOROETHYL VINYL ETHER ND ND ND ND ND RD
%:HLOROMETHANE ND ND ND ND ND ND
CHLOROMETHYL METHYL ETHER ND NO ND ND ND ND
HIOROTOLUENE ND NO ND ND ND ND

1 IBROMOCHLOROMETHANE PD ND ND ND ND ND
DIBROMOMETVANE ND ND ND ND ND ND
1 ,2-DICHLOROBENZEJE ND ND ND ND ND ND
,3-DICHLOROBENZENE ND ND ND ND ND ND

I ,4-DICHLOROBENZENE ND ND ND ND ND ND
DICHLORODIFLUORCMETHANE ND ND ND ND ND ND

v4, 1-DICHLOROETRANE ND ND ND ND 1vNI
I,2-DICHLOROETHANE ND ND ND 0.22 ND N

LIDICHLOROETHYLENE ND ND ND ND RD ND
TRANS-1,2-DICHLOROETHYLENE ND ND ND 5.5 ND ND
~ICHLRO*IETHANE ND ND 0.53B 0.968 NO 1.78
.2-DICHLOROPROPANE ND ND ND ND ND ND

D- Nlot Detected
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ENGINEERING-SCIENCE INC.
12/27/88 

PAGE

ANALYSIS REPORT FOR WORK ORDER NUMBER 1028

DANGB-2-MW7-GWI DANGB-2-MW6-GW1. DANGB2-MW5,-GW1- DANGB-2-MW38. DANG8-2-GW28- DANGB-FB15
GW1 GWI.ST COMPOUND 88092612 88092613 88092614 88092615 88092616 88092618~~~~-------------------- ---------- --------------- --------------- --------------- --------------- --------------- ------ ...

,3"D!CHLOROPROPYLENE ND RD ND ND ND ND,I,2,2-TETRACHLOROETHANE ND ND ND ND ND ND1,1 ,2-TETRACHLOROETHANE ND ND ND ND' ND ND!TRACHLOROETHYLENE ND ND ND ND ND ND,1,1-TRICHLOROETHANE ND ND ND ND ND ND,1,2-TRICHLOROETHANE ND ND ND ND ND NDIICHLOROETHYLENE ND ND ND 16 ND NDRICHLOROFLUOROMETHANE ND ND ND ND ND NDRICHLOROPROPANE ND NO NO ND ND NDINYL CHLORIDE ND ND ND ND NO ND

- Not Detected

790O--------



ENGINEERING-SCIENCE INC. PAGE 6

12/27/88

ANALYSIS REPORT FOR WORK ORDER' NUMBER 1028

TASK: 4,- UNITS: ug/L, GROUP 8010

L DANGB-TB1 1

TEST COMPOUND 88092619

I NRZYL CHLORIDE -------- ND ------
B15 (2-CHLOROETHOXY)NETHANE ND
B.IS (2-dHLOROISOPROPYL)ETHER ND[OMOBENZENE ND

~OMODICHLOROMETHANE ND
BROMOFORM 14
DROMOETHANE ND
jRBON TETRACHLORIDE ND

LIILORACETALDEHYDE. ND

CHLORAL ND
f ILOROBENZENE ND

ALOROETHANE ND
CHOROFORM ND

.1-CHLOROHEXANE ND
CHLOROETHYL VINYL ETHER ND

C ILROMETHANE N
CHLOROMETHYL METHYL ETHER NDI HLOOTO~L UEN ND

[BROMOCHLOROMETHANE 2.0
_!BROMOMETHANE ND
1 ,2-DICHLOROBENZENE ND

3-DICHLOROBENZENE NDf,4-DICHLOROBENZENE ND
uICHLORO I FLUOROMETHANE ND

1,1-DICHLOROETHANE ND

2-DICHLOROETHANE ND

.l:-DICHLOROETHYLENE ND
TRANS-1,2-DICHLOROETHYLENE ND
DI CHLOROMETHANE 0.61B

,2-DICHLOROPROPANE ND
,3-DICHLOROPROPYLENE NL

1,1,2,2-TETRACHLOROETHANE ND
i.1,1,2-TETRACHLOROETHANE ND
ETRACHLOROETHYLENE ND

~,,1-TRICHLOROETHANE ND
1 ,1,2-TRICHLOROETNANE ND

fRICHLOROETHYLENE ND
R ICHLOROFLUOROMETHANE ND

TRICHLOROPROPANE ND
VINYL CHLORIDE ND

D Not Detected
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ENGINEERING-SCIENCE INC. PAGE 7
12/27/88

ANALYSIS REPORT

)RK ORDER NUMBER: 1028

B NUMBER : ZB0000000440 APPROVED BY

)RK ORDER DATE : 09/23/88 Lab Supervisor

'PORT DATA: CLIENT DATA:

;OAK RIDGE/DULUTH ANGB ES OAK RIDGE/DULUTH ANGB ( 134)

0 S. ILLINOIS AVE. STE. S103 710 S. ILLINOIS AVE. STE. S103

,K RIDGE, TN 37830 OAK RIDGE, TN 37830

LL HAYDEN

OF REPORT COPIES: 1

)NTRACT / PO # : ORO01

INTACT : BILL HAYDEN

(615)-481-3920

kSK: 4, UNITS: ig/L, GROUP 8020

DANGB-2-MW7-GWI DANGB-2-MW6-GWI DANGB-2-MW5-GWI DANGB-2-MW38- DANGB-2-GW2B- DANGB-FB15
GWI GWl

TST COMPOUND 88092612 88092613 88092614 88092615 88092616 88092618

......................................................................................................................

NZENE ND ND ND ND ND ND

iLOROBENZENE ND ND ND ND ND ND

?-DICHLOROBENZENE ND ND ND ND ND ND

3-DICHLOROBENZENE ND ND ND ND ND ND

4-DICHLORO3ENZENE ND ND ND ND ND ND

"HYL BENZENE ND ND ND ND ND ND

)LUENE ND ND ND ND ND ND

'LENES ND ND ND ND ND ND

- Not Detected
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,EHGINEERING-SC IENCE INC. 
PAGE 8

12/27/88

ANALYSIS REPORT FOR WORK ORDER NUMBER 1028

TASK: 4, UNITS: ug/L, GROUP 8020

,1 DANGB-TB11

TEST COMPOUND 88092619

- -----------------------.-------------

HLBENZENE ND

CHLOROBENZENE 
ND

.,2-DICHLOROBENZENE 
NDI 3-DICHLOROBENZENE ND

,,4.DICHLOROBENZENE ND

ETHYL BENZENE 
ND

I LUENE ND

1YLENES WD

I
I

I

I
I

,I10 Not Detected

* 
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ENGINEERING-SCIENCE INC. PAGE 9
12/27/88

ANALYSIS REPORT

IRK ORDER NUMBER: 1028
INUMBER : ZB0000000440 APPROVED BY ______________

;RK ORDER DATE :09/23/88 Lab Supervisor

'PORT DATA: CLIENT DATA:
OAK RIDGE/DULUTH ANGB ES OAK RIDGE/DULUTH ANGB 134)
0 S. ILLINOIS AVE. STE. S103 710 S. ILLINOIS AVE. STE. S103

K RIDGE, TN 37830 OAK RIDGE, TN 37830
LL HAYDEN

OF REPORT COPIES: 1

)N TRACT / P0 # : OR001
)NTACT : BILL HAYDEN

(615)-481-3920

,SK: 4, UNITS: Ug/L, GROUP 8080

MATRIX SPIKE/
DUP MW6

:ST COMPOUND 88092617
----------------------------------.....

.DRIN ND
.PHA-BHC ND
.TA-BHC ND
:LTA-BHC ND
,?*IA-BHC ND
iLORDANE ND
41-DDD ND
41-DDE ND
41-DDT ND
.ELORIN ND
iDOSULFAN I ND
;DOSULFAN If ND
=DSULFAN SULFATE ND
'DRIN ND
,DRIN AkDEHYDE NA
PTACHLOR ND
.PTACHLOR EPOXIDE ND
PONE ND
'THOXYCHLOR ND

)XAPHENE ND
:8-1016 ND
:8-1221 ND
:8-1232 ND
:8-1242 ND
8-1248 ND

8-1254ND
'g-1260 ND

-Not Detected
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ENGINEERING SCIENCE page 1 of 5
Priority Pollutant Analysis

Base Neutrals - SW 8270IMatrix: Water

Date Received: September 23, 1988 Work Order: 1028
Date Reported: December 9, 1988 Job Number: OR001

FOR: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
Address: 710 S. Illinois Ave, Suite F-103

Oak Ridge, TN 37830

T
iLab Number: 88092612 88092613
Sample No.: DANGB-2-MW7- DANGB-2-MW6-

GWI GWI
Date Sampled: 9-22-88 9-22-88
Time Sampled: 08:45 11:00
Date Extracted: 9-28-88 9-28-88
Date Analyzed: 11-06-88 11-07-88,

Compound Detection ANALYTICAL RESULTS
Limits (dry weight)

I ug/L ug/L ug/L
1, 3-Dichlorobenzene 10 ND ND

1,3-Dichlorobenzene 10 ND ND

Hexachloroethane 10 ND NDI-Bis(2-chloroethyl)ether 10 ND ND
-,2-Dichlorobenzene 10 ND ND
N-Nitrosodimethylamine 10 ND ND
Bis(2-chloroisopropyl)ether 10 ND ND

I N-Nitrosodi-n-propylamine 10 ND ND
Hexachlorobutadiene 10 ND ND
1,2,4-Trichlorobenzene 10 ND ND
Nitrobenzene 10 ND ND
Isophorone 10 ND ND
Naphthalene 10 ND ND
Bis(2-chloroethoxy)methane 10 ND ND
2-Chloronaphthalene 10 ND ND
Hexachlorocyclopentadiene 10 ND ND
Acenaphthylene 10 ND ND
Acenaphthene 10 ND ND
Dimethyl phthalate 10 ND ND
2,6-Dinitrotoluene 10 ND ND
Fluorene r0 ND ND
2, 4-Dinitrotoluene 10 ND ND
Diethyl phthalate 10 ND 63 B
N-Nitrosodiphenylamine 10 ND ND

-Hexachlorobenzene 10 ND ND

I 795



?ri ority Pol Ian An L~ page 2 of 5
Base Neutrals - SW 8270 *

matrix: Water
(continued)'

-)atC Received: Seipterber 23, 1988 Work Order: 1028
)ate Reported: Decemb "er 9, 1988 Job~ Numiber: OR001

ES:Oak Ridge/Duluth ANGB ATTh: Mr. Bll aye
4 ddress: 71o S. Illinois Ave, Suite F-103

Oak Ridge, TNl 37830

-acb Number: 88092612 88092613
:aml:e No. : DANGB-2-MW7- DANGB-2--MW6-

GW1 GWI
lat'e Sampled: 9-22-88 9-22-88

im SIX.-mp!ed : 0 8: it5 11:00
)teExtracted: 9-28-68 9-28-860 -1

jate Analyzed: ii-.06-88 11-07-88

2ompound Detection ANALYTICAL RESULTS
Limits (dry weight)
ug/L ug/L ug/L

Phenanthrene -.0 ND ND
Annaee10 ND ND

Dibutyl phthaiat-e 10 ND ND
7juoranthene 10 ND N4D
4-Chlorophenyl phenyl ether 10 ND ND
?P/rene 10 ND ND
3uti.yl Benzyl phthalate 10 ND ND
Bis(2-ethylhexyl) phthalate 10 ND KID
"hrysene 10 ND ND
4-Bromopheny. phenyl ether 10 ND ND

Ebenzo(ajanthracene 10 ND ND
Di-n-octylphthalate 10 ND ND
Benzo(bjfluoranthene 10 ND ND
Benzo(k)fluoranthene 10 ND ND
Benzidine 60 ND ND
s,V3-Dichlorooenzidine 20 ND ND

~ezoa~yrne10 ND ND
.ndeno(1,Z,3-cd)pyrene 10 IND ND
jibenzo(a,hjanthracene 10 ND ND
,)enzo(gh"Operylene 10 ND ND)
63rnzyl Alcohol 20 NDND

7 9 IS



Priority Pollutant Analysis Page 3 of 5
5base Neutrals - SW 8270

Matrix: War
(continued)

LNate Received: September 23, 1988 Work Order: 1028
.Date Reported: December 9, 1988 Job Number: OR001

For: ES:Oak Riage/Duluth ANGB ATTN: Mr. Bill Hayden
SAddress: Vi10 S. Illinois Ave, Suite F-i03

Oak Ridge, TN 37830

Lab Number: 88092612 88092613
-.Sample No. DANGB-2-MW7- DANGB-2-MN46-

GWI GWI
f-Date Sampled: 9-22-88 9-22-38
Time Sampled: 0b:45 11:00
Date Extracted: 9-28-88 9-28-88

[Date Analyzed: fl106-88 11-07-88

C ompound Detection Analytical Results
Limits (dry weight)f ug/L ug/L ug/L

Acetophenone -- , ND ND
4 Aniline -- , ND ND

-Aminobiphenyl ND ND
4-Chloroaniline 20 ND ND
1-Chloronaphthalene -- , ND ND
Dibenzofuran 10 ND ND
p-Dimethylaminoazobenzene -- * ND ND
7,12-Dimethylbenz(a)anthracene -- , ND ND

Ia-,a-Dimethylphenethylamine -- , ND ND
Diphenylamine -- , ND ND
1,2-Diphenylhydrazine -- , ND ND
Ethyl methanesulfonate -- , ND ND
3-Methylcholanthrene -- , ND ND
Mezhyl methanesulfonate -- , ND ND
2-Methylnaphthalene 10 ND ND

I 1-Naphtnylamine -- ND ND
2-Naphthylamine -- * ND ND
2-Niuroaniline 50 ND ND
3-Nitroaniline 50 ND ND
4-Nitroaniline 50 ND ND
N-Nitroso-di-n-butylamine -- * ND ND
N-Nitrosopiperidine -- , ND ND
Pentachlorobenzene -- , ND ND
Pentachloronitrobenzene -- , ND ND
Phenacetin -- , ND ND
2-Picoline ND ND
Pronamide -- , ND ND
1,2,41,5-Tetrachlorobenzene -- , ND ND

* EPA has not yet determined detection limits for these compounds.
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Priority Pollutant Analysis page of 5
Pestaci'Jes and PCBs - SW 8270

Matrix: Water 4
)aze Received: September 23, 1988 Work Order: 1028
.ate Reported: December 9, 1988 job Number: ORU01

-;OR: ES:Oak Ridge/Duluth ANGB ATTN:Mr. Bill Hayden
-ddress: 710 S. Illinois Ave, Suite F-103

Oak Ridge, TN 37830

.4ab Number: 88092612 88092613

.ample No.: DANGB-2-MW7- DANGB-2-MW6-
GWI GWI

iate Sampled: 9-22-88 9-22-88
rime Sampled: 68:45 11:00
Date Extracted- 9-28-88 9-28-88
:ate Ahalyzed: 11-06-88 11-07-88

.ompound Detection ANALYTICAL RESULTS
Limits (dry weight)
ug/L ug/L ug/L

AIpha-BHC -- , ND ND
3amma-! HC -- , ND ND
3eta-BHC 20 ND ND
.'eptachlor 10 ND ND
Delta-BHC 15 ND ND
Aidrin 10 ND ND
ieptachlor epoxide 10 ND ND
-ndosulfan I -- , ND ND
°ieldrin 15 ND ND
=,4'-DDE 30 ND ND
Endrin -- , ND ND
Endosulf an II -- , ND ND
=,4'-DDD 15 ND ND
=,4'-DDT 25 ND ND
Endosuifan Sulfate 0 ND ND
£ndrin aldehyde -- , ND ND
rndrin Ketone -- , ND ND
"hlordane 60 ND ND
.ethoxychlor -- , ND ND
2oxaphene 60 ND ND
Aroclor-1016 60 ND ND
Aroclor-1221 60 ND ND
Aroclor-1232 60 ND ND
Aroclor-1242 60 ND ND
Aroclor-1248 60 ND ND
roclor-1254 60 ND ND

Aroclor-i260 6o ND ND

EPA has not yet determined detection limits for these compounds. I
''



wIiT
pr4ority Ponlutant Analysis page 5 of 5
Acid Extr-actables -- SW :270

Matrix: Water

[Date Received: September 23, 1988 Work Order: 1028
Date Reported: December 9, 1988 Job Number: OR001

FOR: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
Address:7!0 S. Illinois Ave, Suite F-103

Oak Ridge, TN 37830

Lab Number: 88092612 88092613
Sample No.: DANGB-2-MW7- DANGB-2-MW6-
V GWI GWI
Date Sampled: 9-22-88 9-22-88
Time Sampled: 08:45 11:00
'aze Extracted: 9-28-88 9-28-88
Date Analyzed: 11-06-88 11-07-88

Compound Detection ANALYTICAL RESULTS
Limits (dry weight)
ug/L ug/L ug/L

i 2-Chlorophenol 10 ND ND
2-Nitrophenol 10 ND ND
Phenol 10 ND ND
2,4-Dimethylphenol i0 ND ND
2,4-Dichorophenol lu ND ND
2,4,6-Trichlorophenol i0 ND ND
4-Chloro-3-methylphenol 20 ND ND
2,4-Dinitrophenol 50 ND ND
2,6-Dichlorophenol -- * ND ND
2-Methyl-4,6-Dinitrophenol 50 ND ND
Pentachlorophenol 50 ND ND
4-Nitrophenol 50 ND ND
Benzoic Acid 50 ND ND
2-Methylphenol i0 ND ND
*3- & 4-Methylphenol 10 ND ND
2,3,4 ,6-TetrachlorophenoA -- ND ND
2,4,5-Trichlorophenol 10 ND ND

Analyst Laboratory Supervisor

* EPA has not yet determined detection limits for these compounds.

B = Compound was detected in the blank.

INOTE: Samples are discarded 30 days after results are reported unless
other arrangements are made. Hazardous samples will be returned
to client or disposed of at client expense.
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ENGINEERING SCIENCE pagel1of 5 ]
Priority Pollutant Analysis

Base Neutrals - SW 8270
Matrix: WaterJ

ate Received: September 23, !988 Work Order: 1028
ate Reported:- December 9, 1988 job Number; OR001 1

D:ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden

Jdress: 710 S. Illinois Aye, Suite F-103 '
Oak Ridge, TN 37830

ab Number: 88092614 880926151
ample No.: DANGB-2-MW5- DANGB-2-MW38-

GWI GWI
ate Sampled: 9-22-88 9-22-88
ime Sampled: 12:00 13:15
ate Extracted: 9-28-88 . 9-28-88
ate Analyzed: 11-07-88 11-07-88 j
ompound Detection ANALYTICAL RESULTS

Limits (dry weight)
ug/L ug/L ug/L

,-Dichlorobenzene 10 ND ND-------------------------
,4-Dichlorobenzene 10 ND ND
0exachloroeane 10 ND ND
es(2chloroethylnetr 10 ND ND
2-Di-chloroenzleer 10 ND ND
,-iroom elne 10 ND ND
-i(2cooisopethyi er 10 ND ND
i-trooinpropylminer 10 ND ND
exachrobutadieneylmi 10 ND ND
ex2c4lTrc~orobeene 10 ND ND
i24Trenzenezen 10 ND ND

sophorone 10 ND ND
aphthalene 10 ND ND
is(2-chloroethoxy)methane 10 ND ND
-Chloronaphthalene 10 ND ND
exachlorocyclopentadiene 10 ND ND
cenaphthylene 10 ND ND
cenaphthene 10 ND ND
imethyl phthalate 10 ND ND
,6-Dinitrotoluene 10 ND ND
luorene 10 ND ND
,4-Dinitrotoluene 10 ND ND
iethyl phthalate 10 79 B ND
-Nitrosodiphenylamine 10 ND ND
exachlorobenzene 10 ND ND



Priority Pollutant Analysis page 2 of 5
Ease Neutrals - SW 8270

Matrix: Water
(continued)

bate Received: September 23, 1988 Work Order: 1028
Date Reported: December 9, 1968 Job Number: OR0Ol

FOR: ES:OaiK Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
Address: 710 5. Illinois Ave, Suite F-103

Oak RiTge, 'N 37830

Lab Numoer: 88092614 68092615
j-Sample ol,.: DANGB-2-MW5- DANGB-2-MW38-

GW1 GWI
Date Sampled: 9-22-88 9--22-88LTime Sampled- : 12 : 00 13:15
Date Extracted: 9-28-88 9-28-88
Date Anal.yzed: i1-o7-88 11-07-88

Compound Detection ANALYTICAL RESULTS
Limits (dry weight)
ug/L ug/L ug/L

I Phenanthrene 10 ND ND
Anthracene 10 ND ND
Dibutyl phthalate .10 ND ND
FIuoranthene 10 ND ND
=-Chlorophenyl phenyl ether 10 ND ND
Pyrene 10 ND ND
Butyl Benzyl phthalate 10 ND ND
Bis(2-ethylhexyl) phthalate 10 14 B ND
Chrysene 10 ND ND
4-Bromophenyl phenyl ether 10 ND ND
Benzo(a)anthracene 10 ND ND
Di-n-octylphthaiate 10 ND ND
Benzo(b)fluoranthene 10 ND ND

vsBenzo (k)fluoranthene 10 ND ND
Benzidine 60 ND ND
3,3'-Dichlorobenzidine 20 ND ND
Benzo~a)pyrene 10 ND ND
indeno(1,2,3-cd)pyrene 10 ND ND
Dibenzo(a,h)anthracene 10 ND ND
Benzo(ghi)perylene 10 ND ND
Benzyl Alcohol 20 ND ND

I0
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Prior:ty Pollutant Analysis Page 3 of 5
Base Neutrals - SW 8270

Matrix: Water A
(continued)

late Received: September 23, 1988 Work Order: 1028
are Reported: December 9, !988 Job Number: OROOl

.or: ES:Oajk Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
Address: 710 S. illinois Ave, Suite F-103 I

Oak Ridge, TN 37830

,ab Number: 880926!4 88092615
:ample No.: DANGB-2-MW5- DANGE-2-MW38-

GWI GWi
Jate Sampled: 9-22-88 -22-88
fime Sampled: 12:00 13:15
)ate Extracted: 9-28-88 9-28-88
J ate Analyzec: 11-07-88 11-07-88

"ompound Detection Analytical Results
Limi'ts (dry weight)
ug/L ug/L ug/L

Acetophenone -- , ND ND
Aniline -- , ND ND
4-Aminobiphenyl-- I ND ND
4-Chloroaniline 20 ND ND
i-Chloronaphthalene -- , ND ND
jibenzofuran 10 ND ND
p-Dimethylaminoazobenzene -- b ND ND
7,12-Dimethylbetiz(a)anthracene -- , ND ND
a-,a-Dimethylphenethylamine -- , ND ND
Dipnenylamine -- , ND ND

:,2-Diphenylhydrazine -- , ND ND
Ethyl methanesulfonate -- , ND ND

3-Methylcholanthrene -- , ND ND
.erhyl methanesulfonate -- , ND ND
4-Methylnaphthalene 10 ND ND
1-Naphthylamine -- , ND ND
.z-Naphthylamine -- k ND ND
z-Nitroani±ine 50 ND ND
)-Nitroaniline 50 ND ND
:±-Nitroaniline 50 ND ND
,i-Nitroso-di-n-butylamine -- ND ND
N-Nitrosopiperidine -- , ND ND
Pentachlorobenzene -- , ND ND
?entachloronitrobenzene -- , ND ND
?henacetin -- , ND ND
.-Picoline -- * ND ND
2ronamide -- , ND ND
1,2,4,5-Tetrachlorobenzene -- , ND ND

EPA has not yet determined detection limits for these compounds.
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Priority Poilutant Analysis page 4 of 5
iPesticides and PCBs - SW 8270

Matrix: Water

bate Received: September 23., 1988 Work Order: 1028
bare Reported: December 9, 198 Job Number: OR001

FOR: ES:Oak Ridge/Duluth ANGB ATTN:Mr. Bill Hayden

Address: 710 S. Illinois Ave, Suite F-103TOak Ridge, TN 37830

Lab Number: 88092614 88092615
Sample No.: DANGB-2-MW5- DANGB-2-MW38-

GW! GWI
Date Sampled: 9-22-88 9-22-88
Time Sampledi 12:00 13:15
jdze Extracted: z-28-88 9-28-88
Date Analyzed: 11-07-88 11-07-88

------------------------------------------------------------------------
4 Compound Detection ANALYTICAL RESULTS

Limits (dry weight)
ug/L ug/L ug/L

,W Alpha-BHC .... * ND ND
Gamma-BHC -- , ND ND
Beta-BHC 20 ND ND
Heptachlor i0 ND ND
Delta-BHC 15 ND ND
Aldrin 10 ND ND
H eptachlor epoxide 10 ND ND

[Endosulfan I -- , ND ND
Dieldrin 15 ND NDI,4'-DDE 30 ND ND
Endrin -- * ND ND
Endosuifan I! -- ND ND
4, 4'-DDD 15 ND ND
4,4 '-DDT 25 ND ND
Endosulzan Sulfate 30 ND ND
Endrin aldenyde -- , ND ND
Endrin Ketone -- , ND ND
Chlordane 60 ND ND
Methoxychlor -- ND ND
Toxaphene 60 ND ND
Aroclor-1016 60 ND ND
Aroclor-1221 60 ND ND
.Aroclor-1232 60 ND ND
Aroclor-1242 60 ND ND
Aroclor-1248 60 ND ND
Aroclor-1254 60 ND ND
Aroclor-1260 60 ND ND

[ ~EPA has not yet determined detection iimits fur these compounds.
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Priority Pollutant Analys2s page 5 of 5 jI
Acid Extractables -- SW 827,) I

Matrix: Water

)ate Received: September 23., 1988 Work Order; 1028
ate Reported: December 9, 1988 Job Number: OR001

-OR: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden LI
-dress:71 S. illinois Ave, Suite F-103

Oak Ridge, TN 37830 4
Lab Number: 88092614 88092615
$ample No.: DANGB-2-MW5- DANGB-2-MW8-

GWI GW1
_)ate Sampled: 9-22-88 9-22-88
rime Sampled: 12:00 13:15
-,ate Extracted:' 9-28-88 9-28.88
_,at Analyzed: 11-07-88 11-07-88
---------- ----------------------------------------------------

'ompound Detection ANALYTICAL RESULTS
Limits (dry weight)
ug/L ug/L ug/L

-- - - - - - - - - --------- -I0 -
2-Chiorophenol 10 ND ND
2-Nitrophenol 10 ND ND
"henol 10 ND ND
2,4-Dimethylphenoi 10 ND ND I
2,4-Dichlorophenol 10 ND ND
z,4,6-Trichlorophenoi 10 ND ND
=-Chloro-3-mezhylphenol 20 ND ND
>, -Dinitrophenol 50 ND ND
4,6--Dichlorophenol -- ND ND
2-Methyl-4,6-Dinitrophenol 50 ND ND
?entachlorophenol 50 ND ND
4-Nitrophenol 50 ND ND
6enzoic Acid 50 ND ND
2-Methylphenol 10 ND ND

3- & 4-Methylphenol 10 ND ND
2,3,4,6-Tetrachlorophenol -- * ND ND
2,4,5-Trichlorophenol 10 ND ND

...................

Analyst Laboratory Supervisor

EPA has not yet determined detection limits for these compounds.

= Compound was detected in the blank.

.40IE: Samples are discarded 30 days after results are reported unless
other arrangements are made. Hazardous samples will oe returned
to client or disposed of at client expense. i
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ENGINEERING SCIENCE page 1 of 5
Priority Pollutant Analysis
Base Neutrals - SW 8270

Matrix: Water

Date Received: September 23, 1988 Work Order: 1028
Date Reported: December 9, 1988 Job Number: OR001

FOR: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
Address: 710 S. Illinois Ave, Suite F-103
I Oak Ridge, TN 37830

[Lab Number: 88092616 88092617
[Sample No.: DANGB-2-GW2B- MATRIX SPIKE AND

GW1 DUPLICATE
i-Date Sampled: 9-22-88 9-22-88
[Time Sampled: 15:45 11,05
Date Extracted: 9-28-88 9-28788
Date Analyzed: 11-06-88 11-07-88

-'Compound Detection ANALYTICAL RESULTS
Limits (dry weight)
ug/L ug/L ug/L

1- D- - - - - - - - - - - - - --10-ND- -D
1,3-Dichlorobenzene 10 ND ND1,4-Dichlorobenzene 10 ND ND

Hexachloroethane 10 ND ND
Bis(2-chloroethyl)ether 10 ND ND
1,2-Dichlorobenzene 10 ND ND
N-Nitrosodimethylamine 10 ND ND
Bis(2-chloroisopropyl)ether 10 ND ND
N-Nitrosodi-n-propylamine 10 ND ND
Hexachlorobutadiene 10 ND ND
1,2,4-Trichlorobenzene 10 ND ND
Nitrobenzene 10 ND ND
Isophorone 10 ND ND
Naphthalene 10 ND ND
Bis(2-chloroethoxy)methane 10 ND ND
2-Chloronaphthalene 10 ND ND
Hexachlorocyclopentadiene 10 ND ND
Acenaphthylene 10 ND ND
Acenaphthene 10 ND ND
Dimethyl phthalate 10 ND ND
2,6-Dinitrotoluene 10 ND ND
Fluorene 10 ND ND
2,4-Dinitrotoluene 10 ND ND

I Diethyl phthalate 10 ND ND
N-Nitrosodiphenylamine 10 ND ND
Hexachlorobenzene 10 ND ND

I
U
I,,
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Priority Pollutant Analysis page 2 of 5
Base Neutrals - SW 8270

Matrix: Water
(continued)

)ate Received: September 23, 1988 Work Order: 1028
ate Reported: December 9, 1988 Job Number: OR001 j
-OR: ES:Oak Ridge/Dulutnl ANGB ATTN: Mr. Bill Hayden
-ddress: 710 S. Illinois Ave, Suite F-103

Oak Ridge, TN 37830

-ab Number: 88092616 88092617

:ample No.: DANGB-2-GW2B- MATRIX SPIKE AND ,
GWI DUPLICATE

.)ate Sampled: 9-22-88 9-22-88
:ime Sampled: 15:15 11:05
Ja7e Extracted: 9-28-88 9-28-:88
jate Analyzed: 11-06-88 11-07-88

2ompound Detection ANALYTICAL RESULTS
Limits (dry weight)
ug/L ug/L ug/L

Phenanthrene 10 ND ND
Anthracene 10 ND ND
Dibutyl phthalate 10 ND ND
Fluoranthene 10 ND ND
4-Chlorophenyl phenyi ether 10 ND ND
Pyrene 10 ND ND
3utyl Benzyl phthalate 10 ND ND
3is(2-ethylhexyl) phthalate 10 ND ND
"hrysene 10 ND ND
=-Bromophenyl phenyl ether 10 ND ND
ienzo(a)anthracene 10 ND ND
Ji-n-octylphthalate 10 ND ND
3enzo(b)fluoranthene 10 ND ND
3enzo(kjfluoranthene 10 ND ND
3enzidine 60 ND ND
j,3'-Dichlorobenzidine 20 ND ND
:enzo(a)pyrene 10 ND ND
indeno(1,2,3-cd)pyrene 10 ND ND
Jibenzo(a,h)anthracene 10 ND ND
Benzo(ghi)perylene 10 ND ND
Benzyl Alcohol 20 ND ND
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Priority Pollutant Analysis Page 3 of 5
Base Neutrals - SW 8270

Matrix: Water
(continued),

[iPate Received: September 23, 1988 Work Order: 1028
1 Date Reported: December 9, 1988 Job Number: OR001

LFor: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
[Address: 710 S. Illinois Ave, Suite F-103

Oak Ridge, TN 37830

FLab Number: 88092616 88092617

Sample No.: DAN.GB-2-GW2B- MATRIX SPIKE AND
GWI DUPLICATE

[IDare Sampled: 9-22-88 9-22-88
-Time Sampled: 15:45 11:05
Date Extracted: 9-28-88 9-28-88
Dat.e Analyzed: 11-06-88 11-07-88

"Compound Detection Analytical Results
Limits (dry weight)

I ug/L ug/L ug/L

Acetophenone -- , ND ND
Aniline ND ND

4-Aminobiphenyl -- * ND ND

4-Chloroaniline 20 ND ND

1-Chloronaphthalene -- * ND ND

Dibenzofuran ND ND
p-Dimethylaminoazobenzene -- * ND ND
7,12-Dimethylenz(a)anthracene -- ND ND

a-,a-Dimethylphenethylamine -- D ND
Diphenylamine -- * ND ND

-,2-Diphenylhydrazine -- x ND ND

Ethyl methanesulfonate -- * ND ND
3-Methylcholanthrene ND ND
Methyl methanesulfonate -- , ND ND

2-Methylnaphthalene 10 ND ND
I-Naphthylamine -- ND ND
2-Naphthylamine -- , ND ND
2-Nitroaniline 50 ND ND

I3-Nicroaniline 50 ND ND
4-Nitroaniline 50 ND ND
N-Niroso-di-n-butylamine -- , ND ND

N-Nitrosopiperidine -- , ND ND
Pentachlorobenzene -- , ND ND
Pentachloronitrobenzene -- * ND ND
Phenacetin -- , ND ND

I 2-Picoline -- * ND ND
Pronamide -- , ND ND
1,2,4,5-Tetrachlorobenzene -- * ND ND

* EPA has not yet determined detection limits for these compounds.
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Priority Pollutant Analysis paqe 4 of 5 
Pesticides and PCBS - SW 8270

Matrix: Wae

.,aze Received: September 23, 1988 Work Order: 1028
,ate Reported: becember 9, 1988 JoD Number: OR001

-'OR: ES:Oak Ridge/Duluth ANGB ATTN:Mr. Bill Hayden
%ddress: 710 S. Illinois Ave, Suite F-103

Oak Ridge, TN 37830

,ab Number: 88092616 88092617
:;ample No.: DANGB-2-GW2B- MATRIX SPIKE AND

GWI DUPLICATE
;ate Sampled: 9-22-88 9-22-88
'ime Sampled: 15:45 11:05
.ate Extracted: 9-28-88 "9-28-88
Date Analyzed: 11-06-88 11-07-88

:ompound Detection ANALYTICAL RESULTS
Limits (dry weight)
ug/L ug/L ug/L

Alpha-BHC -- * ND ND
Jamma-BHC -- i ND ND
3eta-BHC 20 ND ND
ieptachlor 10 ND ND
jelta-BHC 15 ND ND
kidrin 10 ND ND
•eptachlor epoxide 10 ND ND
Endosulfan I -- ND ND
Dieldrin 15 ND ND
4 ,4'-DDE 30 ND ND
Endrin -- ND ND
Endosulfan II -- * ND ND
,,4'-DDD 15 ND ND
t,4'-DDT 25 ND ND
Endosulfan Sulfate 30 ND ND
Endrin aldehyde -- , ND ND
E:ndrin Ketone -- * ND ND
"hlordane 60 ND ND
Yiethoxychlor -- , ND ND
roxaphene 60 ND ND
Aroclor-1016 60 ND ND
Aroclor-1221 60 ND ND
Aroclor-1232 60 ND ND
Aroclor-1242 60 ND ND
Aroclor-1248 60 ND ND
Aroclor-1254 60 ND ND
Aroclor-1260 60 ND ND

EPA has not yet determined detection limits for these compounds.

'I,



P.riority Pollutant Analysis page 5 of 5
Acid Extractanles -- SW 8270

Matrix: Water

[Date Received: September 23, 1988 Work Order: 1028
Date Reported: December 9; 1988 Job Number: OR001

LFOR: ES:Oak Ridge/Duluth ANGb ATTN: Mr. Bill Hayden
Address:710 S. Illinois Ave, Suite F-103

Oak Ridge, TN 37830

Lab Number: 88092616 88092617
Sample No.: DANGB-2-GW2B- MATRIX SPIKE AND

GWI DUPLICATE
Date Sampled: 9-22-88 9-22-88
Time Sampled: 15:45 11:05
Date Extracted: 9-28-88 9"28-88
Date Analyzed: 11-06-88 11-07-88

Compound Detection ANALYTICAL RESULTS
Limits (dry weight)
ug/L ug/L ug/L

I- 2-Chlor opheno1 0 -ND ND
2-Nitrophenol 10 ND NDj-Phenol 10 ND ND
2,4-Dimethylphenol i0 ND ND
2,4-Dichlorophenol 10 ND ND
2,4,6-Trichlorophenol i0 ND ND
A-Cnloro-3-methylphenol 20 ND ND

- 2,q-Dinitrophenol 50 ND ND
2,6-Dichlorophenol -- * ND ND

|- 2-Methyl-4,6-Dinitrophenol '50 ND ND

|Pentachlorophenol 50 ND ND
4-Nitrophenol 50 ND ND

r Benzoic Acid 50 ND ND
2-Methylphenol 10 ND ND
3- & 4-Methylphenol 10 ND ND
2,3,4,6-Tetrachlorophenol -- A ND ND
2,4,5-Trichlorophenol 10 ND ND

Analyst Laboratory Supervisor

, *EPA has not yet determined detection limits for these compounds.

B Compound was detected in 'the blank.

NOTE: Samples are discarded 30 days after results are reported unless
other arrangements are made. Hazardous samples will be returned
to client or disposed of at client expense.
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CASE NARRATIVE
QUALITYCONTROL RESULTS SUMARY

Q CREPORT N6.: TPR-W-0066-88 1

I
I

Insufficient sample was available for quality control purposes.
The laboratory control sample is designated as a quality control sample
rfor this batch.

The reporting limit for the samples in this batch is provided by
the sub-contract laboratory.
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C'A5E NARRATIVE-[ QUALITY CONTROL RESULTS SUfl4ARY

QC REPOR.T ,NO.: TPH-W-0065-88V

[

Insufficient sample was available for quality con:rol purposes.
The laboratory control sample is designated as a.qua_-lty control sample
for this batch.

IReporting lirit for the samples in thif batch is provided by the
sub-contract laboratory.

I

I
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SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

Job No.: OR001 Work Order No.: 1028
Matrix: (soil/water) Water
Sample Wt/vol: 1000 ml

Client: ES Oak Ridge Lab Sample ID: 88092612-2617
Attn: Bill Hayden BN Blank 88092677-2681

710 S. Illinois Avenue 88092583-2587
Address: Suite F-103 Lab File ID: E6109

Oak Ridge, Tn. 37830 Date Received: NA
Date Extracted: 09-28-88
Date Analyzed: 11-05-88
Date Reported: 04-05-89

Project: Duluth ANGB Dilution Factor: NA
% Moisture: dec:

not dec:
GPC Clean up: (Y/N) N
Extraction:

# TICs Found: 2 (SepF/Cont/Conc) SepF

CAS NUMBER COMPOUND NAME RT EST. CONC. Q

127-18-4 Tetrachloroethene 4.19 8
- Unknown 35.94 23

82889-DULU1020 1 TI-FRM01



SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

Job No.: OR001 Work Order No.: 1028
Matrix: (soil/water) Water
Sample Wt/vol: 1000 ml

Client: ES Oak Ridge Lab Sample ID: 88092612-2617
Attn: Bill Hayden AC Blank 88092677-2681

710 S. Illinois Avenue 88092583-2587
Address: Suite F-103 Lab File ID: S0390

Oak Ridge, Tn. 37830 Date Received: NA
Dte Extracted: 09-28-88
Date Analyzed: 11-06-88

Date Reported: 04-05-89
Project: Duluth ANGB Dilution Factor:. NA

% Moisture: dec:
not dec:

GPC Clean up: (Y!N) N
Extraction:

# TICs Found: 4 (SepF/Cont/Conc) SepF

- CAS NUMBER COMPOUND NAME RT EST. CONC. Q

- Unknown 3.30 120
Unknown 3.34 7

128-17-4 Tetrachloroethene 5.14 50
- Unknown 30.24 60

8Li

V

89-DULlO02.1 8 TI-FPM0



SEMIVOLATILE ORGiAICS ANALYSIS DATA SHEET'
TENTATIVELY IDENTIFIED COMPOUNDS

Job No.: OR001 Work Order No.: 1028
Matrix: (soil/water) Water
Sample Wt/vol: 1000 ml

Client: ES Oak Ridge Lab Sample ID: 88092612-AC
Attn: Bill Hayden

710 S. Illinois Avenue
Address: Suite F-103 Lab File ID: S0401

Oak Ridge, Tn. 37830 Date Received: 09-23-88
Date Extracted: 09-28-88
Date Analyzed: 11-07-88
Date Reported: 04-05-89

Project: Duluth ANGB Dilution Factor: NA
% Moisture: dec:

not dec: N
GPC Clean up: (Y/N) N
Extraction:

aTICs Found: 8 (SepF/Cont/Conc) SepF

CAS NUMBER COMPOUND NAME RT EST. CONC. Q

Unknown 3.31 150
Unknown 4.74 6
Unknown 4.99 100

- Unknown 5.09 8
127-18-4 Tetrachloroethene 5.15 21 B

- Unknown 5.22 6
- Unknown 5.56 76

79-34-5 l,1,2,2-Tetrachloroethane 7.18 56

89-DULU1022 1 830 TI-FRM01
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SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET[TENTATIVELY IDENTIFIED*COMPOUNDS
Job No.: OR001 Work Order No.: 1028

Matrix: (soil/water) Water
Sample Wt/vol: 1000 ml

Client: ES Oak Ridge Lab Sample ID: 88092612-BN
Attn: Bill Hayden

710 S. Illinois Avenue
Address: Suite F-103 Lab File ID: E6112

Oak Ridge, Tn. 37830 Date Received: 09-23-88I Date Extracted: 09-28-88
Date Analyzed: 11-06-88

Date Reported: 04-05-89
i Project: Duluth ANGB Dilution Factor: NA

% Moisture: dec:
not dec: N

GPC Clean up: (Y/N) N
Extraction:

# TICs Found: (SepF/Cont/Conc) SepF

I CAS NUMBER COMPOUND NAME RT EST. CONC. Q

127-18-4 Tetrachloroethene 4.19 9 B
- Unknown 25.92 19

8

r•189-DULUlO23 1 031 TI-FRN01



SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

Job No.: OR001 Work Order No.: 1028
Matrix: (soil/water) Water
Sample Wt/vol: 1000 ml

Client: ES Oak Ridge Lab Sample ID: 88092613-AC
Attn: Bill Hayden

710 S. Illinois Avenue
Address: Suite F-103 Lab File ID: S0402

Oak Ridge, Tn. 37830 Date Received: 09-23-88
Date Extracted: 09-28-88
Date Analyzed: 11-07-88
Date Reported: 04-05-89

Project: Duluth ANGB Dilution Factor: NA
% Moisture: dec:

not dec: N
GPC Clean up: (Y/N) N
Extraction:

TICs Found: 6 (SepF/Cont/Conc) SepF

CAS NUMBER COMPOUND NAME RT EST. CONC. Q

Unknown 3.27 140
- Unknown 3.32 170

127-18-4 Tetrachloroethene 5.16 14 B
79-34-5 l,l,2,2-Tetrachloroethane 7.17 5

- Unknown 27.05 13
Unknown 29.64 22

8I
A

I

1
89-DUL~l024 1 832 TI-FRM01 I



SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

Job No.: OR001 Work Order No.: 1028
Matrix: (soil/water) Water
Sample Wt/vol: 1000 ml

Client: ES Oak Ridge Lab Sample ID: 88092613-BN
Attn: Bill Hayden

710 S. Illinois Avenue
Address: Suite F-103 Lab File ID: E6117

Oak Ridge, Tn. 37830 Date Received: 09-23-88IDate Extracted: 09-28-88
Date Analyzed: 11-07-88
Date Reported: 04-05-89

Project: Duluth ANGB Dilution Factor: 1
% Moisture dec:

not dec: N
GPC Clean up: (Y/N) N
Extraction:

# TICs Found: 2 (SepF/Cont/Conc) SepF

CAS NUMBER COMPOUND NAME RT EST. CONC. Q

127-18-4 Tetrachloroethene 4.21 14 B

- Unknown 28.82 9

8

I
U a



SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

Job No.: OR001 Work Order No.: 1028
Matrix: (soil/water) Water
Sample Wt/vol: 1000 ml

Client: ES Oak Ridge Lab Sample ID: 88092614-AC
Attn: Bill Hayden

710 S. Illinois Avenue
Address: Suite F-103 Lab File ID: S0403

Oak Ridge, Tn. 37830 Date Received: 09-23-88
,Date Extracted: 09-28-88
Date Analyzed: 11-07-88
Date' Reported: 04-05-89

Project: Duluth ANGB Dilution Factor: 1
% Moisture: dec:

not dec: N
GPc Clean up: (Y/N) N
Extraction:

# TICs Found: 7 (SepF/Cont/Conc) SepF

CAS NUMBER COMPOUND NAME RT EST. CONC. Q

- Unknown 3.22 25
- Unknown 3.28 120
- Unknown 3.35 200
- Unknown 4.94 16

127-18-4 Tetrachloroethene 5.17 17 B
- Unknown 5.52 9

Unknown 7.18 12

89-DULU1026 1 834TI-FRM



SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENT!FIED COMPOUNDS

Job No.: OR001 Work Order No.: 1028
Matrix: (soil/water) Water
Sample Wt/vol: 1000 ml

Client: ES Oak Ridge Lab Sample ID: 88092614-BN
Attn: Bill Hayden

710 S. Illinois Avenue
Address: Suite F-103 Lab File ID: E6118

Oak Ridge, Tn. 37830 Date Received: 09-23-88
Date Extracted: 09-28-88
Date Analyzed: 11-07-88
Date Reported: 04-05-89

Project: Duluth ANGB Dilution Factor: 1
% Moisture: dec:

not dec: N
GPC Clean up: (Y/N) N
Extraction:

# TICs Found: 4 (SepF/Cont/Conc) SepFI
CAS NUMBER COMPOUND NAME RT EST. CONC. Q

- Unknown 3.45 5
- Un.nown 3.93 14

127-18-4 Tetrachloroethene 4.23 16 B
- Unknown 25.32 18

I

89-DULUl027 1 TI-FRM01



SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS-

Job No.: OR001 Work Order No.: 1028
Matrix: (soil/water) Water
Sample Wt/vol: 100 ml

Client: ES Oak Ridge Lab'Sample ID: 8 8092615 AC
Attn: Bill Hayden

710 S. Illinois Avenue
Address: Suite F-03 Lib File ID: S0404

Oak Ridge, Tn. 31830 Date Received: 09-23-88
Date Extracted: 09-28-88
Date Analyzed: 11-07-88
Date Reported: 04-05789 1

Project: Duluth ANGB Dilution Factor: 1
% Moisture: dec:

not dec: N
GPC Clean up: (Y/N) N
Extraction:

# TICs Found: 6 (SepF/Cont/Conc) SepF

CAS NUMBER COMPOUND NAME RT EST. CONC. Q

Unknown 3.22 17 1
Unknown 3.28 99
Unknown 3.34 150
Unknown 3.37 45

- Unknown 4.93 7
127-18-4 Tetrachloroethene 5.17 13 B

8 1I

89-DULi028 1 836 TI-FRM011



SEMIVOLATILE ORGANICS ANALYSISS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

Job No.: ORO01 Work Order No.: 1028
Matrix: (soil/water) Water
Sample Wt/vol: 1000 ml

Client: ES Oak Ridge Lab Sample ID: 880926!5-BN

Attn: Bill Hayden.
710 S. Illinois Avenue

Address: Suite-F-103 Lab File ID: E6119
Oak ,Ridge, Tn. 3;7830 Date Received: 09-23-88,

Date Extracted: 09-28-88
Date Analyzed: 11-07-88
Date Reported: 04-05-89

Project: Duluth ANGB Dilution Factor: 1
% Moisture: dec:

not dec: N
GPC Clean up: (Y/N) N
Extraction:

5 TICs Found: 4 (SepF/Cont/Conc) SepF

CAS NUMBER COMPOUND NAME RT EST. CONC. Q

- Unknown 3.10 5
127-18-4 Tetrachloroethene 4.19 15 B

- Unknown 25.19 16
Unknown 35.88 13

I-

I4

I ..
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SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED-COMPOUNDS-

Job No.: OR00i Work Order No.: 1028
Matrix: (soil/water) Water LI
Sample Wt/volt 1000 ml

Client: ES Oak Ridge Lab Sample ID: 880926i6-AC
Attn: Bill Hayden L]

710 S. Illinois Avenue
Address: Suite F-103 Lab File ID:. S0398

Oak -Ridge, Tn. 37830 Date Received: 09-23-88
Date Extracted: 09-28-88
Date Analyzed: 11-06-88
Date Reported: 04-05-89

Project: Duluth ANGB Dilution Factot: 1,
% Moisture: dec:

not dec: N
GPC Clean up: (Y/N) N
Extraction:

# TICs Found: 14 (SepF/Cont/Conc) SepF

CAS NUMBER COMPOUND NAME RT EST. CONC. Q -

Unknown 3.22 61
Unknown 3.28 140

- Unknown 3.36 210
79-01-6 Trichloroethene 3'.46 12

- Unknown 4.26 5
- Unknown 4.73 7
- Unknown 4.97 71
- Unknown 5.08 5

127-18-4 Tetrachloroethene 5.16 17 B
- Unknown 5.54 56

Unknown 7.18 30
Unknown 27.00 5
Unknown 29.44 5
Unknown 34.95 10

i9-DULUlO3O 1 838 TI-FRM01



SEMIVOLATiLE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

Job No.,: OR001 Work Order No.: 1028
fMatrix: (soil/water) Water
Sample Wt/vol: 1000 ml

Client: ES-Oak Ridge Lab Sample ID: 88092616-BN
Attn: Bill Hayden

710 S. Illinois Avenue
Address: Suite F-103 Lab File ID' S0399

Oak Ridge, Tn. 37830 Date Received: '09-23:88

Date Extracted: 09-28-88
Date Analyzed: 11-06-88
Date Reported: 04-05-89

Pr6ject: Duluth ANGB Dilutioi Factor: 1
r c: ~ Moisture: dec:

not dec: N
GPC Clean up: (Y/N) Np Extraction:

TICs Found: 7 CepF/Cont/Conc) SepF

CAS NUMBER COMPOUND NAME RT EST. CONC. Q

- Unknowin 3.32 400
Unknown 3.35 25

- Unknown 4.95 210
127-18-4 Tetrachloroethen& 5.15 14 B

- Unknown - 5.52 140
79-34-5 l,l,2,2-Trichloroethane 7.16 33

- Unknown 27.01 8

8 1T

[I89-DULUl03l1 83 TI-FRM01 ,



j

SEMIVOLATILE 'ORGA'NICS ,ANALYSIs DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS LI

JoNo.: -OR001 Work Order No.: 1028
Matrix: (soil/water) Water,Sampl .6wt/vol: 1600 ml

-Client ES Oak Ridge Lab Sample ID: 88092617-AC

Attn,. Bill Hayden
710 S. Illinois Avenue

Address: Suite P-103 Lab File ID:, S0405
Oak Ridge, Th. '38'0 Date Received: 09-23-88

Date-Extracted: 09-28-88
Date Analyzed: 11-07-88
Date Reported: 04-05-89

Project: Duluth-ANGB Dilution Factor: 1
% Moisture: dec:

not dec: N
GPC Clean up: (Y/N) N
Extraction:

# TICs Found: 10 (SepF/Cont/Conc) SepF

CAS NUMBER COMPOUND NAME RT EST. CONC. Q I

- Unknown 3.27 64
Unknown 3.34 18

79-01-6 Trichloroethene 3.46 19 1
108-88-3 Toluene 4.45 4

- Unknown 4.95 10
127-18-4 Tetrachloroethene, 5.17 25 B

- Unknown 5.52 5
79-34-5 l,l,2,2-Trichloroethane 7.17 7

- Unknown Alkane 21.59 4
Unknown Alkane 24.22 17

89-DULU1032 1 840 TI-FRM01



SEMIVOLATILE ORGANICS NALYSI.T DATA SHEET
TENTATI'VELY IDENTI FIE D COMPOUNDS

"Job No.: OR001 Work Order No.: 1028
Matrix: (soil/water) Water
Sample Wt/vol: 1000 ml

Client: ES Oak Ridge Lab Sample ID: 88092617-BN
Attn: Bill Hayden710 S. Illinois _Avenue6

Address: Suite 'F-103 Lab File ID: S0406
Oak Ridge, Tn. 37830- Date Received: 09-23-88

Date Extracted: 09-28-88,
Date Analyzed: 11-07-88

, Date Reported: 04-05-89
SPfoject: Duluth ANGB 'Dilution Factor: 1

% Moisture: dec:
-not dec: N

GPC Clean up: (Y/N) N
Extraction:-

TICs Found: 4' (SepF/Cont/Conc) SepF

CAS NUMBER COMPOUND NAME RT EST. CONC. Q

Unknown 3.30 230
- Unknown 3'.33 240

127-18-4 Tetrachloroethene 5.17 31 B
- Unknown 26.17 16

[

[
[

89-DULU1033 1 TI-FRM01



SEMIVOLATILE METHOD BLANK SUIMARY
4B j

Job No.: Wofk Ord6r Nd.
Lab Sample Nb.: O- -

Client: Lab File ID: So3'?O/&'107Attn: 
Matr,ix: i-oa4--,

Address: Level (low/med-):

Date Analyzed: I-,-
Time Analyzed: /".'j; 2.\V
Instrument ID:

Date Reported:Project: /

This Method Blank applies to the following samples, MS and MSD.

Sample Lab Sample Lab File Date of i
Number ID ID Analysis

- - r - " I 'o6.L$1I I co .. 3. /.J I(/7 ,- -? ' ,i- - I

,APGIG --I -M . CV? It '? '--

I A? % // ! !Qf7,oo I
-0 O6! 9(O - IXyVo / I

I -I

D I

II
t ,I

89-AAAANNN 1 4 TI-FRMIO0
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75.CT. 7,935 172.05 .914 165.05 .929 210.00 .352 323.05 1.337
76-10 2-"1 123.05 1.590 165.95 .746 211.00 .689 333.95 .058
77.10 53.33# 124A5 . 8,- 167.05 3742 217.00 4,629 351.85 .42 8-4479110 ... 124.95 .886 10.95 2.026 218.00 .535 354.10 .422
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Cont ind ingta Ii brat ion 'ChecL_

Case~b~i -Cjlibratibn ,Da': 11/07/88

T i- Tin& 0:23

-Unteact-Ho: --labbrato ry -ID: >50400,

Instrument I1): initial Calibration Date: 10/1-3788

flinir.-&RF- for SPEC 'is Maxilium X. Diff for CCC Ijs t

Compound RF IRF Zbiff- -CCC SPC

HHitroso-Dimethylamine .90169 1'04203. '1556-
2-Fluorophenol 1.45802 1.39176 20.19
bis(2-1hloroethyl)etber_- 1.11892 1.092.83 2.33
Pheno'l -.41 657 1.45020 16.,49
Pheno1-d5 .1.22488 V589 -23.I
Aniline .54193 .56755 4:33

2-Chloraphenol 1.23175;1.35348 9.88
1,3-Dichlorob~nz -ene 1.47535 1.47385 .10
1,4-Dichlorobenzene 1.40530 1'.52151' 8.27
Benzql- Chloride - - - -
Benzyl Allcohol .72904 .27334 62.51
l,2-Dicblorobenzene 1.32240 1.45286 9.87

2-liethylphenol 1,17367 1.47167 25.39
3-&-4-tlethylphenal 41.67139 1.48209 38.33
bi s(2-chloroisoprcipyl)Ether 2.15627 2.52004 16.87
M-Nitroso-Di-n-Propylamine .84050 .94326 12.22

Hexachloroethane .53840 .60826 12.98
Dibromachloropropane - - -

Hitrobenzene .40312 .40280 1.66
Hiltrobenzene-d5 .39137 .41820 6.85
2-Hitrophenol - .24657 .26543 7.65
Isophorone .74170 .79727 7.49

bis(2-hloroethoxy)methane .49386 .52607 6.52
2,4-Dimethyl -pheng] .34849 .37864 8.65
Benzoic -Acid .29725 .30160 1.47
2,4-Dichlorophenol- .56733' .59225 4.39
1,2,4-Trichlorobenzene .36913 .31633 14.30
Naphthalene .94589 .93226 1.44
4-Chioroaniline .36309 .33345 8.16
Hexachiorobutadiene .20263 .16160 20.33
4-Chloro-3-llethylphenol .31360 .31624 .84
2-tiethylnaphthalene .56397 .57935 2.73

RF - Response Factor from daily standard file at 60.00 mg/L

RF - Average Response Factor from Initial Calibration Form VI

ZDiff - X Difference from original average or curve

CCC - Calibration Check Compounds () SPCC - System Performance Check-Compounds (i

Form VII Page 1 of 3 1



-- -Continuing-Calibration Checkfr HSL Compounds

CaseHo~:Calibration Date: 11107188

Contractor: Ei~J~.&~EqC Time: 00:23

Cohtract Ho: Laboratory 11): SO40b
-- --- --------------

Instumet I: -Initial Calibration Date:

h ilnimum RF for SPCC is flaximum Z Diff for CCC is Z

Compound RF RF ZDiff CCC SPEC

Hexacblorocyclopentadiene .29568 .26975 8.77
- 2,4,6-Trichlorophenol .42280 .34854 17.56
S 2,4,5-Trichiorophenol .52897 .52552 .65
L 2-Fluorobiphenyl 1.27220 1.14404 10.07

2-Chloronaphthalene 1.23784 1.15576 6.63
*2-Hitroani line .47288 .49216 4.081. Dimethylphthalate 1.40629 1.33012 5.42-

2,6-Dinitrotoluene .37415 .36785 1.68[ cenaphthylene 1.6B918 1.61036 4.67
3-Hitroaniline .44557 .46832 5.11
.2,4-Dinitrophenol .11898 .11360 4.52
Acenaphthene 1.13011 1.03776 8.17I Dibenzofuran 1.64131 1.52788 6.91
2,4-Dinitrotoluene .28418 .29599 4.16
4-Hitrophenol .28450 .23998 15.65I Fluorene 1.12850 1.02472 9.20
Dietbylphthalate 1.20939 1.21826 .73
4-Chlorophenyl-phenylether .59183 .52758 10.86
4-Hitroaniline .35956 .31131 13.421 2,4,6-Tribromophenol .21023 .16365 22.16
1,2-Diphenylhydrazine - - -

Alpha-BHC - - -

I Beta-BHC - - -

Gamrma-BHC - - -

Delta-BHC - - -

fl eptachlor - - -

Aidrin - - -

H-Ritrosodiphenylamine .402B6 .49480 *22.82
4,6-Dinitro-2-tiethylphenol .10514 -

f, 4-Bromophenyl-pheny!ether .21301 .21865 2.65
1: Hexachlorobenzene .26273 .25181 4.16

Pentachiorophenol .14536 .12676 12.79?

RF -Response Factor from daily standardfile at 60.00 ag/I

I, RF - Auerage Response Tctor from Initial Calibration Form Ul

XDiff - X Difference from originai -uerage or curue

11 CC - Calibration Check Compounds (i) SPCC - System Performance Check Compounds ('

Form VII Page 2 of 3'184



Continuing CalibrStion Check

-HSL Compounds

Case No: Calibration ,Oate: 11101188

Contractor: C-)16fwb zjt, Time: 00:23 L
Contract No: Laboratory ID: >S04010

Instrument ID: .- Initial Calibration Date: IDI1JW788

Mlinimum RF for SPCC is Mlaximum X Diff for CCC is I

Compound RF RF ZDiff CCC SPCC '
Phenanthrene 1.03431 .99882 3.43
Anthracene 1.05155 1.18711 12.89
Di-n-Butylphthalate 1.51?56 1.81595 19.51
4,4'-Dibromobiphenyl - - -

Fluoranthene 1.19047 1.14619 3.72
Heptachlor Epoxide - - -

Endosulfan.I - - - -

4,4'-DDE - - -

Dieldrin - - -

Endrin - - -

4,4'-DDD. - - -

Endosulfan II - - -

Endrin Aldehyde- - -

4,4'-DDT- - -

Endosulfan Sulfate- - -

Dibutyb-hiorendate - - -

Benzidine .04023 .05067 25,95
Pyrene 1.56086 1.73154 10.93
Terphenyl-d14 1.05835 1.12522 6.32
Butylbenzylphthalate 1.03390 1.28747 24.53
3,3'-Dichlorobenzidine .13689 .19565 42.93
Chrysene .99655 1.09923 10.30
Benzo(a)Anthracene 1.10407 1.05381 4.55
bis(2-Ethylhexyl)Phthalate 1.21073 1.55203 28.19
Di-n-octylphthalate 3.40275 3.90428 14.74 '
Benzo(a)Pyrene 1.32098 1.36455 3.30 *
Benzo(b)Fluoranthene 1.60850 1.18940 26.06
Indeno(1,2,3-cd)Pyrene .96800 .98931 2.20
Dibenzo(a,h)Anthracene .87481 .90958 3.97
Benzo(kjFluoranthene 1.44370 1.80517 25.04
Benzo(g~h,i)Perylene .89761 .84288 6.10

-------------------- ------- ------- ------- --- ----

RF - Response Factor from daily standard file at 60.00 mg/I.

RF - Average Response Factor from Initial Calibration Form VI

%Diff - % Difference from original average or curve

CCC - Calibration Chenk Compounds () SPCC -System Performance Check Compounds (I

Form U1I Page 3 of 384



SFlvoLATILTE INTERNAL STANDARD. AREA SMILRY

Lab Name: jvlev1a c'ce.. Contract: I

Lab Czde: _ ___ Case No.: _ __ SAS No.: -4,No.:_ __

S ammple No.; (Standard) :__________ Date~ Analyzed:_________

Lab File ID (Standard): T i e Aunalyz-ed: O ,~

tL Instrunent ID:_ ____
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SL'4IvbLA-ILE INTERNAL S ITANDARD A.REA SUI4IIARY

L ab Name: 'E, e-Cn-,1 .§Cie2cf- Contract:_____

L.Th, coc-a: _ _ __ case No.: _ __ SAS No .:_ _ _

'Sa=:le Nc..(St1-andard):Oc D a te AXnal1yze d /1 W

Lab File I'D (Standard): _______Time Analyzed:

Instrument ID: -
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VOLATILE CONTINUING CALIBRATION CHECK

LabName:_ Contract:

Lab 'Code: _ .Case No.: SAS No.:

Instrument IDVOC-AL Ca-I ibration Date(s)-:_9/2/S' ;

LAB FILE ID: 53,54 In'it. Calib. Date(s):_9/ .--

COMPOUND RRF RRF5O %D

Benzyl chloride 4.43 9.80 -121.22
bis (2-choroethoxy)
methane _0.12 100.00
bis (2-choroisopropyl
ether 0.12 100.00
Bromobenzer_e _3.08 4.80 -55..84
Bromodichoromethane 4.91 . 4.20 14.46
B~omoform _ 3.32. 3.00. 9.64L Brornomethane 0.43 .0.00 100.00
Carbon tetrachloride 5,00 '4.20 16.00
Chloroacetaldehyde 0.07 100.00
Chlorobenzene 1.38 1.90 -37.68
Chloroethane 0.73 0.00 100.00
Chloroform 4,22 3.60 14.69
1-Chorohexane 0.82 1.30 -58.54
2-Chloroethyl uinyl ether_ 0.12 '100.00I ChIoror methane 1.84 0.00 100.00
Chloromethyl methyl ether_ 0.02 0.00 100.00
o_,r_,& pChlorotolueres 3.34 5:10 -52.69
Dibromochloromethane _4.68 4.10 12.39
D i bromomethane 3.06 4.40 -43.79
1,2_Dichlorobenzene___ 2.22 1.90 14.41
1,3._Dichlorobezere_ 1.79 1'.60 10.61
1,4_Dichloroberzene 1 .83 1.60 12.571 Dichlorodifluormethare 0.54 100.00
1,1_Dichloroethare 2 74 2.20 19.71
1,2_Dichloroetharie____ 3.74 3.00 19.79
1,1_Dichloroethylene 13 2 1.30 1.52
trars_1,2_dichloroethylere 2.96 2.40 18.92
DichIoromethane 4.72 2.80 40.68I 1,2_bichloropropar_e 3.18 2.70 15.09
1,-,_Dichloropropylere_ 0.47 0.71 -51.06
l,l,2,2_Tetrachloroethare_ 4.04 3.40 15.84
1,l,1,2_Tetrachloroethare_ 4.83 6.90 -42.86
Tetrachloroethylere 5 06 4.20 17.00
1,1,1_Trichloroethare 2.77 2.40 13.36
11,2_Trichloroethane. 4.42 7.30 -65.16
Trichloroethylene 4.06 3.40 16.26
Trichlorofluormethane_ 0.78 0.67 14.10
Trichloropropane 3.-08 4.80 -55.84[ Vinyl chloride " 1.84 0.00 100.00

VOLATILE CONTINUING CALIBRATION CHECK 851



o_....L JJti. -~l ~ .Ue.. .. ,t1 . z ., ._,fl., *1%J.. - d..p J. flUe. . - -1.

Tnstrurment ID..:\~,~ Calibration Date (s):___ ___

LAB~ FILE ID: RRF 50 53 Jf.2a1..~

COMPOUND RRF RRF50O %D

Benzene 4.45 3.60 -19.10
Ch I oroberzere_ 4.74 4.10- -13.50 1
i,2_ ichlorobenzene 3.79 3- .20 -15.57 _
1,3_Oichlorobezene 4.18 3'.60 -13.88
1,4_Oichoroberzene __3.35 2.80 -16.42
Ethyl Benzene 3.i0 2.60 --16.13
Toluene 3.55 3.10 -12.68
Xy leres 10.40 8.80 -15.38-

-i

I



L4 UCL- Od

VOLATILE CONTIUN CALIBRATION CHECK

LabName: - ___ ___ Contract:__

Lab tode:______ Cas e No.:_____ SAS No.:- SOG-No.:____

Instrument IO:~biL.CalibrationDae

LAB F ILE I Dj.;k init. Calib. Date(s5):_______

COMPOUND RRiF RRFSO %D

Benzyl chloride_ o3J;-
bis (Z-chloroethoxy i

Bromoformne- 0 (~~.I-
Bromortichoethane __ 0.0 VO/3

Carbontercord___ '.V37 L2..I
Chioroacetaldehyde - -

Chlorobenzene__________
Chioroethane___ I 7.--1 1
Chloroform________ 6
I-Chorohexane_____ -- " / __g 0 _____I ~2-Chioroethyl vinyl ether_:___ ___

Chlorormethane_______
Chloromethyl methyl ether_!_______
o_,m-& p_.Chlorotoluenes _ 6. 3q! ~
Dibromochloromethane _' L Z0.
Oibroromethane " ;, " .2.1i
I 1,Z_Dichlorobenzene. 0 __.__

1 ,3.Dichlorobenzene ,___:.J

Dichiorodifluormethane 1 __

1,1 _Dichioroethane .2.0 1..
1 ,2_Oichloroethane 2' I £ ___

1,1 _Dichioroethylene _.2. K,
-transi1 2_dichloroethylene, jp~f24 A' S __

Dichloromethane _7 __ 7~.

1,2_Dichloropropylne -q;,~ 2 .. jI 1,1,2,2..TetrachloroethaneI.f 3

IITetrachloroethane L-11_1
Te 1Trichioroethne__ 7A I7 0
I ,I ,2_Trichioroethane_, Jk73D,;Z-7-11 O
11Trichloroethane___ 1 q~..±L /2-
Trichlorofluormethane IjJ
Trichioropropane__IA_7,_7 21

Vinyl chloride 21

853
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file: 8 2CONT
3 Nov- 88

VOLATILE CONTINUING CALIBRATION CHECK ]
LabName: Contract:

Lab Code: Case No.: - SAS No.: SOG No.: - j
Instrum'ent Io.: Cf-t~br~p]2 Calibrition Date(s):____ 91A___fE

LAB FILE 10: 15 Int. C alib. Cate(s): 'i/ ig . . -1

COMPOUND RRF RRF0O, 10

Benzene 0

Chl orobenzene_ ____ _ __

12_Oichlorobenzene _
1,3_"Oichlorobenzene 0
1,4_Oichorobenzee..____.'
Ethyl 2ezene -- _I~
Toluene_____ '3: ,T
Xylenes_________'--L J

854 L,



7 24 Oct 88 2.r
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VOLATILE CONTINUING CALIBRATION CHECK

_______________ ___ Contract:_ _

Lab Code:________ Case No.: _____SAS No.: ______SOS No.:

Instrum'ent ID.: AC8R-6nprx Calibration Date(s): C121S

LAB, FILE ID: 31 .. Init. Calib. Date(s):-6ij /? _______

COMIPOUND RRF RRF5O %D

Benzyl chloride______ 73-: o-3~
bis (2-chioroethoxy

msethane_ --_______
bis (2-chioroisopropyl

.e-ther :11:.i.
Brorobenzene - I

Bromofor_______,~K77It Bromiomethane_______ cOq :AD ii:Z~Q
Carbon tetrachloride__ 14 1 c>I '.±.
Chioroacetaldehyde________
Chlorobenzene__________1- ____

Chi oroetheI (..j L

Chloroformi_______ __z7- 11~
1-Chorohexane___I 2. o.'Z~1 Ci ALj
2Choroethne viny ethr_ I_,q
Choroethylnyl eter '1__6_

Chioromethyl methyl ether_: ____ __

o_,m -& pChlorotoluenes-J_ _

Dibrorqochloromethane___ 3 '- -T 79
.0i bromoriethane___..-:_Q.;
-l,Z_Dichlorobenzene___ .lI2 I.
1,5 3 Dichlorobenzene___ __ _

C1 ,4_Dichlorobenzene IV.(:.L j
1Dichoiforethane ____ ____

1Dichloroforethane- " -- -1 - -T 27
I I-Dichloroelhane - g L-1 __

1,1..Dichloroethylene___ C

trans 12dichl oroethyl enel 11___

~Dichlorothae I-*~
I-Dichioropi-opylne_ I~' I

11 ,2,2Tetrachloronethn.11Zi~

1112_ZTetrachloroethanel .___

1.,lTrchloroethane-I -'6

1,1,traclcehlrethane (0j~
Ij TriTlroehl retne -1' (

, Ichioloroethane---I_ L q 1 -----

Trichloropr.opane ,j.jIc
Vinyl chloride__ r '2



file:-CLNIUL -

Zi Oct 88&

VOLATILE CONTINUING CALIBRATION CHECK

LabNapiec Contr-adt:

La-b Code: _____Case- No.-: - SAS No..:____ SOB No.:____L

instrum'ent' lD.: CAR~ Calijbration Date(s):q . -j

LAB-F -ILE ID.; j.. I-nit. Cciib. Date(s):~Iq b' ______

:OMPOUND RRF RRF50 XD

3enzene ; r ~

-:hlorobenzene . ___ .

,Z-Oichlorobenzene____ //Lki.
,3D.ichlorobenzena 5- 05 Ll.- Cc4

.,4,Dichorobenzene____ /I'* .~.
______.i... 36

E~hl aene_ 3.:6 5

__ __ __ _ __ __ _ __ 1s


